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ADVERTISEMENT. 



The following pages have been recently written^ partly for amuse- 
ment, and partly with the view of collecting together, and describing 
(those given being a portion only of) the inventions and improve- 
ments which had engaged the Author, at intervals, in connexion with 
his occupations, during a course of many years ; and not with the 
remotest intention of publishing them. Having, however, been 
advised that the work contained matter that would probably be 
acceptable to persons in the coal trade, he was, at length, persuaded 
to send it to the press. 

Fully aware that this small volume cannot offer anything, in the 
smallest degree, attractive to the general reader, the Writer is yet not 
without a hope that, to the coal trade public of these northern 
counties, it may furnish information both of interest and utility ; 
but, more especially, to colliery engineers (or engine wrights, as they 
are commonly designated) — a class of individuals whose multifarious 
duties embrace a no inconsiderable share of civil engineering — he 
flatters himself it will prove more serviceable. 

The concluding article, on the coal owners' compact, was an after 
thought; induced by witnessing the deplorable state to which the 
trade has been brought, after a twenty-six months open vend ; and 
urged by the desire to add a few suggestions, to those previously 
offered by others, in the (perhaps vain^ hope of contributing to its 
amendment. 

J^ewcastle-upou' Tyne, 

July Slh, 1847. 
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INVENTIONS, • 
IMPROVEMENTS, AND PRACTICE 

COLLIERY ENGINEER. 



Upon my ^rat settling in the neighbourhood of Ne ^castle- upon- 
[Tyne, the latter end of the year 181 U as the General Manager q( 
Bewicke Main, or Urpeth Colliery, my earliest attention was drawn 
to the consideration of some eafiter method of abijjping coala than 
thai which was ilien in genera) use helow Newcastle Bridge^ vis,, 
by spouting them from the waggon 3 into the ships. No deliveiy 
of the same kind existed on tho Wear at that period^ the whole 
I of the coals exported from that Kirer heing carried down in keels 
and cast on board the ships j and, as to the Tees, Hartlepool, and 
Seahamj they were none of them coal shipping Ports; the last 
named not having heen even so much as thonght of untU many 
years afterwards. The method of sponting, then in practice, waa 
much more injurious to the coals than the modem spouts are, 
which, affording the accomraodation, of a series of tiers, provide 
infinitely better for the rise and fall of the tide. At the Bewicke 
Main Staith, at Moody's Quay, the perpendicular apace passed 
I through by tbe coals from the waggons into the ship, at particular 
[periods, was as much as 3ti feet. The Wear High Main Seam 
was then in course of working at Uipeth Colliery, and lying 
under a light cover, was veiy tender, hut good in quahty other- 
wise. Size was of the utmost importance to its value^ and no 

B 



pains were spared at the colliery to produce the coals in good 
condition, although the small extracted hy skreeniug — to the 
amount of a third — ^was then unsaleahle, and obliged to be 
destroyed in burning heaps. But after all, what was done at the 
colliery by so serious a sacrifice, was almost wholly undone at 
the staith by the destructive mode of shipment. My partners — 
who were from London — ^were almost petrified with astonish- 
ment, when, seeing the great pains taken previously to give the 
coals the advantage of size, they witnessed the deteriorating 
result of the final delivery into the ship. After much reflection, 
the only means which appeared to me to hold out some prospect 
of relief, was the bringing the waggon into nearer proximity 
with the ship, prior to discharging it of its contents, and in 
furtherance of this object, I conceived the design of the coal crane, 
or drop, as it is commonly designated.* The following is a 



* It is due to the late Mr. WUliam Chapman, CiTil Engineer/ to mention a rather singuhv 
coincidence which happened in reference to the coal crane. I had, shortly before, (yiz., in 
the month of November, 1811) become acquainted with that gentleman, when, on occasion 
of his calling upon me one morning while I was in lodgings in Newcastle, he found me at 
work upon a drawing, and inquiring what I was about, I put the sheet into his hands, (this 
drawing is still in my possession, and bears date the sand February, 1812) I saw at once that it 
attracted his attention rather strongly, and he presently remarked in words som^bing like the 
following, vis., *' that it did not surprise him in the least to see tiiat the same train of thoi^ht 
and reas<ming had operated in both our minds, on this subject, or that the existing evil should 
have led to the same resulting cure, so far as principle applied." He then related how he had 
taken out a patent for a machine for lowering waggons from the spout-head, and that he had 
erected one at Benwell Staith, but its operations not satisfying the owners of that colliery, it 
was abandoned. He invited me to go and see it, which I did the following day, accompanied 
by himself. How long before this, the trial had been made, I do not now recollect ; but from 
its dismantled state, and g^eral appearance, it must have been some length of time ; it was, 
however, easily understood. A cradle, suspended from the top of a pair of sheer-legs, received 
the coal-waggon— they were passed a few feet forward— that is, the legs, cradle and waggon — 
to a point perpendicular over the middle of the keel, where the two latter were run down by a 
combination of ropes and pullies, under the check of a counter balance weight, and the govern- 
ment of a break, to the destined point of discharge ; and, when relieved of the coals, were 
returned, by the re-action of the counter balance weight, to the head of the sheer-legs, and the 
whole were, finally, moved back again to the orighial position, by the influence of the same 
weight. The staithman explained the causes of their giving it up after doing scarcely any work. 
It appeared that there was a complexity in the operations of the machine that made it tedious 
and troublesome to manage— that the cradle and waggon, when down at the ked, hanging by 
ropes, were unsteady, being acted upon by the wind— and that the whole business took up too 



description of die original machine as erected at the Bewicko 
Main Staitb, Moody's Qiiay^ and set to work in tbe month of 
I August, 1812, 



THE FIRST COAL CRANE 
For loading ships from the waggons by lowering tbem close 

I down to the hatch way j and thereby preventing a great breakage 

lf>f the coals, which the previously existing mode of spoutiDg 

I subjected them tOj is repreiienied in PL I, Fig, L 

The sheer, or drop^ legs are connected with the main transverse 
shaft of cast iron, hy two pair of double folded, four by one inch, 
flat ropeSj which lap on two drams, and have each their respect- 

f ively varying lengths regulated by adjusting sheaves, around which 
the folds pass for that purpose* The first lap of each fold, 
taking np a length of 8.63 feet of the pair. The second lap 

I takes up 9,69 feet. The third lap 10.71 feet; and the fourth 
lap, which brings the cradle to its represented position, takes up 
11,78 feet of double rope; which makes, altogether, a length of 
40.81 feet, to tak^ the cradle and waggon, from the ship's deck, 
as shown in the drawing, to the elevated point of departure, A 



btifh tim4< This trial hud been miLdc through the iqstrumfDtaUty of the Ute Mr. Buddlcp ^ho 
wu the viewer of the colliery- No attempt^ J believ<r, had been mode to reiaedy any of the 
lUegad flbjectiniLK ; Deither did Mr- Oba[>[naii, that I jud aware of, ever uftfirwaTds try it bgaid 
to may nvUed farm — indeed, he ut onct^ ani in vcrydtdded wordg, after BeeinB my plan^ 
Btated hi* ctm^dencfi iu iU jiwfcct applicabUity td the purpose intended* It would be a iourcs 
of great pain to me to state anything that would, hy pouibility, be (mppoited to detract frota 
ehat ecntlemnD'E dnciTedly-acqujred lame aa t mcehanic. We were on tenua of latimacj and 
fiiendiliLp from Our fint acquainLajicc to the time of his death, and no one admind hun mont 
for his ^eaiiUt or e«be«med him more highly forliU private worth, tlian uiyaelf. The truth ia— 
and he would hinucif have dcclftrvd hia belief in ii had he been living— that not onl^ waa my 
Bdicme conceived bad perfected, without the Hlighe&t knowledge of hia pltn j but that the two 
deiign^ differ x-try mnleriblly from each other, [ have been led to this Lengthened fltntement 

Iha oquiequencc of teeing in a work on the Coal Trade, hy Mr Mt DuuDj the LjiTeatipn dI th« 
pment Coil Cnme givea to tbe lat« Mr. W, CbBprnuu 



spiral wheels on the main shafts contains the coil of the round 
rope of the counter balance weight, when the cradle and waggon 
are at the ship's deck. In the figure, the rope is off the spii-al, 
hanging by its attached end, and the weight in the stapple is at 
its lowest point of depression. In its ascent, the spiral is so 
formed, as to cause it (the weight) to pass, successively, each 
revolution, first 5 feet 6i inches, second 8 feet 7 inches, third 
10 feet lOi inches, and fourth 12 feet 2^ inches ; making, when 
added, a total ascent of the weight of 37 feet 2^ inches ; and the 
same perpendicular descent of the head of the sheer-legs from 
which the cradle is suspended, is passed through by the waggon in 
the course of performing the said 4 revolutions of the main shaft ; 
for the distances measured upwards by the weight are correspondent 
to the several sines of the arcs described by the descending 
head of the sheer-legs. The completion of the four revolutions 
brings the head of the sheer-legs to a point 5 feet below the 
horizontal line of their base centre; and the resting rail of the 
cradle still 9 feet lower; a depth, which it was never found 
necessary to sink the waggon to, by several feet. From the base 
centre of the sheer-legs, to their top centre, is 34 feet, the 
latter being advanced 10 feet from the perpendicular of the 
former. A spur wheel on the main cast iron shaft, 8 feet 9 
inches diameter, works into a pinion 1 foot 9 inches diameter 
on a short counter shaft, upon which also is wedged the break 
wheel, 8 feet diameter, for regulating both the downward and 
upward movements of the waggon. The spiral begins at a 
radius of 7 1 inches, and finishes each of the 4 revolutions, with 
the following radii, viz. 1st revolution 13^ inches, 2nd rev. 
19i inches, 3rd rev. 22^ inches, and the 4th rev. 24f inches. 
The double folded fiat ropes begin their laps on rolls of 2 feet 



7 inches diameter. The coonter balance weight was 53 cwt, 
being 26^ cwt.> less than the total average weight of the des- 
cending load, (the waggon at that time being considerably lighter 
than at the present period) and 26^ cwt more than the medium 
weight of the returning empty waggon^ or thereabout, the differ- 
ences being compensated by the break. The weight was of east 
iron, 30 inches diameter, and 32 inches inches high= 22,592 
cubic inches, or 53 cwt. 

As a machine, the combined movements of this crane were so 
well adjusted as to produce the greatest steadiness in its oper- 
ations ; and the general result of its performances afforded the 
utmost satis&ction. So great, indeed, was the saving to the 
coals found to be, that it was, soon afterwards, determined to 
erect a second crane in the place of a still remaining ^out. The 
experience I had gained, enabled me, now, to simplify and im- 
prove the machine very considerably; which I shall proceed to 
a description of. 



THE SECOND COAL CRANE 

Erected at Bewicke Main Staith, Moody's Quay, was got to 
work in the month of August 1813. The mechanism of this 
machine, which is shown Plate I., Fig. 2., differs from that just 
described; and having been very closely followed by the coal 
trade, generally, through a course of more than thirty subsequent 
years, it cannot but be considered as tolerably perfect. The 
difference consists in the adoption of one shaft instead of two, 
and the dispensing with spur wheels — the connection of the 
sheer-legs and the shaft by means of two single ropes, in place 
of two double folded ones with sheaves; and the substitution of 



two radius amis of wood, with each a weight, in place of the 
former counter halance weight, pulley, and spiral wheel. The 
main sheer, or drop, legs are exactly the same as those of the 
first crane, and the counter halance weight arms are the same 
length from the centre of movement to the centre of suspension 
of the weight, viz., 34 feet; and their first positions are also 
correspondent, heing 10 feet advanced at the extremity from the 
centre of motion. The ropes, connecting the lower ends of the 
halance weight arms with the outer ends of the transverse shaft, 
and those forming the communication of the head of the drop 
legs with the main shaft, are flat ropes of 6 strands each, and 
1} inch thick,* each one lapping on itself, and heginning with a 
roll 23 inches diameter, and ending at a diameter of 34 inches* 
The counter halance weights are each 26j- cwt., heing of cast 
iron, 24 inches diameter and 25 inches high, and measure 
11,300 cuhic inches. The diameter of the hreak wheel is 16 
feet, and although of inferior power to the other, it has perfect 
command over the movements. 

The action of the machine will he self evident from a view of 
the figure, as will also he the corresponding positions of the 
waggon and the counter halance weights which are in perfect 
agreement with each other throughout their movements. It re- 
mains only to add that this crane was less costly in its erection, 
and proved less expensive in the tear and wear of ropes. 

The next coal crane of this description, was erected at 
Wallsend, for Fawdon Colliery, in the Autiunn of 1814, soon 
after which they hegan to he generally adopted. 

* Theae were, I believe, the first 6 stranded flat ropes that had been made. 



THE THIRD COAL CRANE 

Is a variety from both the proceeding ones^ being expressly 
designed for Bhipping the contents of half cbaldron waggons 
made use of on the Biiinton and Shields Railroads 

This machine is showu Fig., 3., Plate I-, four of which were 
erected in the year 1826, for Fawdou and Wideopen Collieries. 
The banks of the Tyne are generally ao high above the river &a 
to require the intervention of self acting inclined planes for 
running the coal waggons down to a convenient elevation for 
delivery to the ships, either by spouts or cranes. In this case 
the nature of the bank was such (the locality being Percy Banks 
— between Howdon Pans and Hay Hole) as to render necessary 
a plane 283 feet long^ with a declivity of 3.63 inches in the 
yard=^l in 9.91 — down which a single half chaldron waggon, 
only, was passed at a time, with a rider to break it, having a very 
light flat rope attached, which, passing over a wheel at the head 
of the plane, waa doubled back, and brought close beneath the 
gangway of the geers, for some little distance, to a roll, so 
placed, as to afford a suitable rise and faJl to a counter balance 
weight suspended from its axle. This weight was of such mag- 
nitude as, with a diminished roll and leverage, to be a medium 
between the loaded and empty waggon ; so that the passage 
down the plane of the loaden waggon, nin the weight up to its 
determined elevation, which, in turn, by its re-action, brought 
the emptied carriage back again- The waggons were of a different 
make from the old hopper bodied chaldroa waggons, and were 
discharged at their fore-ends, vide drawings. Fig., 4 and 5., 
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Plate I., of which a description is giren in the next following 
article. The dog at the end of the rope — hy which it was 
attached to the waggon — had a hook on its under side, which 
inserted itself into a link affixed to a broad flat rope, as it 
moved along, some 5 or 6 feet short of the turn of the rails 
downward, for the purpose of giving the waggon an inclined 
position of about 45^ in order to its discharge. At the moment 
this situation of the waggon was attained, the sneck of the door 
was raised by the action of a lever, which the pressure of the 
load influenced, and the coals were at once spouted out into an 
iron hopper in two vertical parts, suspended from a pair of legSi 
in such a way, as to permit of a free separation, when required, 
by liberating the catches which held them together, upon the 
hopper's arrival at the ship's hatchway, and thus delivering the 
coals into the vessel's hold. The broad flat rope alluded to, with 
its link, stretched out on a bench of wood, so as merely to admit 
of the waggon's axles passing over it, was attached to a flat 
surfaced wheel underneath, 3 feet diameter, going nearly once 
round it. This wheel had an arm and weight, wedged on its 
axle, pendent when at rest, but raised to a horizontal position 
by the movement of the waggon to its inclined place, through 
the agency of the broad flat rope, link &c., the purpose of which 
was not only to raise the waggon again by its re-action, but to 
regulate its previous descent. The motion of the loaden waggon 
from the head of the inclined plane to this, its final position, 
was never previously stopped, being merely checked some 10 or 
12 feet short of it ; and the emptied waggon, again, on rising, did 
not cease a continuous movement until it had reached a siding 
on the top of the bank, being detached from the rope, while 
running, only, at the head of the plane. A transverse cast iron 



ibaft^ orerliead^ carries a break wbeel, 14 feet diameter, for regulat- 
bg tbe movements of the hopper, and also three coili of flat ropes, 
one leading to the head of each radius leg of the drop, and one to 
the radius arm of tho counter balance iveight- The two legs are 26 
feet long ^m the ceotre of the base abaft iatoj and upon, which 
they are inserted and framed, to the centre of suspension of the 
hoppeFj which is 9 feet 9 incbes in advance of the face of the front 
pair of geers, and 15 feet higher than the centre of tho base shaft of 
the drop legs, and which point also is 14 feet from the before named 
front geers, when the drop legs amre at their extremeat, or 
horizontal, position ; at which time they are 3 feet above the high 
water line of spring tides. The counter balance weighty is 29 cwt 
Mid is bung to a single radius ann, being the same length, and 
occupying precisely the same position, as the drop legs, and, 
consequently, describing a corresponding arc (the versed sine of 
^whicb is 4 feet 3 inches), and preserving an uniform balance 
Ihrougbout the whole action of the machine* The hopper is made 
of sheet iron -A- of an inch thick, and is 6 feet square at the top, as 
well as to the depth of 2 feet 3 inches, whence it tapers, from front 
and back, at a further depth of 2 feet 3 inches, to an edge, 6 feet 
ng in the transverse. Thus, its solid content is 84^ cubic feet, to 
receive half a chaldron of coals, measuring €2 cubic feet. But the 
statute weight is commonly exceeded, and the hopper being lined 
with one inch fir boards (within the stated dimensions) to save the 
coals from hreaJcage, the surplus capacity is not greater than is 
convenient to hold tliem safely. The hopper is divided, from along 
the bottom edge upward, into two equal and corresponding partsi, 
each of which are hung from the opposite ends of two short iron 
beams, the points of suspension being so far inward from the 
centre of gravity, as to incline their bottom edges pretty smartly 

L : 






10 

toward each other^ for the convenience of self action in closings 
when discharged of coals ; and the middle of such short iron beams, 
form common centres of suspension by the drop legs, and the 
attachment of the two flat ropes leading to the main iron shaft. 
The catches, which were liberated by a stroke from a man on the 
ship's deck, fasten of themselves when the two halves come 
together. 

No machinery, or other device, for delivering coals on shipboard, 
can work more pleasantly, or more economically, than the crane 
which has now been described. And although, to experienced 
shippers of coal it may, probably, at first sight, convey an impres- 
sion of tardiness, the operation is, in truth, not one of that nature* 
Three keels have been readily shipped by this crane in an hour ; 
but for steady work, one half chaldron is easily delivered every H 
minute, or 20 chaldrons per hour. This rate of shipment can, 
without difficulty, be maintained, as an average operation, in good 
and bad weather. The manual establishment to work it, is one 
person at the head of the plane, to hand the full waggons forward, 
and run back the empty ones— one to ride, and break them up and 
down the inclined plane, and deliver the coals into the hopper — and 
the off putter, who breaks the drop, keeps account of the delivery, 
and orders any required changes in the ship's moorings — the man 
on deck is one of the trimmers, who change about, taking the duty 
m turn, and discharging it free of expense. The rider, thus 
shipping 2^ keels per hour, for 10 hours, travels over 45 miles of 
ground, allowing } of a mile per hour, on foot, at the head of the 
plane. The only fault, that I am aware of, connected with this 
crane is, that it was planted too low in point of elevation. Had it 
stood 5 feet higher it would have accommodated the largest class of 
ships entering the port 
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A HALF CHALDRON COAL WAGGON. 



Figures 4 and 6^ Plate Ij give a side and end view of a rect^ 

angular waggon for holding Lalf a statute chaldron of coals, such as 
are used on the Brunton and Shields Railroad, first for the coIUeriea 
of Fawdon and Wideopen, and next for that of Seaton-Bum; the 
two former being on the Hazlengg mines, the property of Sir 
Arthur Hazlerigg, Bart.; and the latter* carried on by Lord 
Ravensworth and Partners. These are the waggons referred to as 
use for shipping cuub hy the crane last deachbed. The lengtbj. 
internal lyj is 5 feet, the width 3 feet 6i inches, the depth to tba 
soles 3 feetj and 2i inches thence to tlie bottom — the width within 
the soles being 3 feet 4i inches, and the length the same as above. 
The gauge, calculated by these dimensions, above the aoles is 
102,000 cubic inches, added to the bottom portion below the top of 
the soles, 6,075 inches, together, malce the total content 108,076 
cubic inches, or d28 cubic inches {0,36 of a foot) more ihau half 
A statute chaldron — the chaldron being S14,894 cubic inches, or 
124.36 cubic feet. The following are the sizes of the scantlings. 
The soles 6 feet 6 inches long, and Ai by 4 inches. Top roils, 3 

Ely 2i inches. Upright sheths 3 by 2 inches. Bottom end sheths 
7 by 3 inches. Bottom middle aheths 4 by 3 inches* Bottom 
deading 1 J inch thick. Side and end cleadiug | inch thick. Door 
Ij inch ihickj and battens the same thickness. The whole of the 
framing, of oak; the door of oak also; the bottom of beech; and the 
side and end cleadings the same, laid on in widths of 4 inches* The 
I soles and the bottom sheths are let | of an inch into each other. 
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which hrings up the latter } of an inch within the fonner, and being 
cleaded with 1^ inch hoards, leaves 2^ inches thence to the top of 
the soles. 

The axles are forged to 2^ inches square, flattening down the 
angles until they are reduced (between the collars) to nearly an 
octagonal section. The journals are 2^ inches diameter with 4 inch 
running bearances, and inside check collars i inch broad, and 
raised f of an inch. The distance between the collars is 3 feet 2^^ 
inches, leaving i inch clear space on each outer side of the collars 
(together 1 inch), and the cods or carriages, which are 4 inches 
broad, the same as the soles, making a width of 4 feet and i an 
inch over the soles. The wheels are 2 feet 2 inches diameter 
across the trod, and 2 feet 3^ inches over the crest. The extreme 
width — trod and crest — is 3i inches. The nave is 6i inches long, 
projecting equal distances (1 inch) from each face. The inside 
square is 3^ inches, allowing f of an inch (all round) for wedging, 
the ends of the axles which are 2^ inches square. The nave is 6i 
inches diameter, divided, hooped and keyed, and the rim case 
hardened — vide article on case hardened waggon wheels, — The 
width over the soles, as before stated, is 4 feet and i an inch ; to 
this is to be added } of an inch between each sole (or cod) and nave, 
or, together, H inch; I inch projection of nave within the crest, or 
in all 2 inches; and f of an inch for the thickness of each crest, or, 
together, IJ inch; making altogether, a width of 4 feet 5 J inches, 
which leaves i an of inch clear, for play, to make up the width of 
the road within the rails, namely, 4 feet 6 inches. A pair of con- 
necting eye plates are well screwed to the bottom sheths at each end 
of the waggon, and a jointed coupling bar is secured in the back 
pair, of such a length as to allow the sole ends, on the stretch, to 
be 6 inches a part. If a coupling chain is used instead of a jointed 
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bar^ (which m many respects is preferable) especial care should 
be taken to insure its being securely hung up, when not in use, or 
great mischief may be done by the breakage of sheaves, if inclined 
planes are in the way» for at one end of every train there will be 
such a chain, or bar, out of use. 

When a loaden waggon is dispatched from the inclined plane 
head at the staith, the keep over the door latch is turned back upon 
the guide as a rest, to admit the lifting of it for the purpose of dis- 
charging the waggon of its contents, as described in the last article; 
and the door is closed, and the keep restored to its place, at the 
plane head when the waggon is returned thither. In the years 1825 
and 6, when these waggons were first made, and when they were 
somewhat less substantial than the sizes of scantlings herein stated, 
make them to be, their cost was, cast iron £3. 16. 7^ — malleable iron 
£4. 7. 4. — ^wood and making £3. 7. 4i, together, £11. lis. 4d. — 
weighing, cast iron 5. 1. 25., malleable 2. 1. 10., and the wood 
5. 0. 18., total weight 12cwt. 3qrs. and 25lb. The cast metal was 
then charged 14s. per cwt., and the malleable iron 4d. per tb. In 
1841, a great number of these waggons were made for Seaton Bum 
Colliery, by contract, at the price of £9. 10s. Od. delivered 



TRANSFERRING MACHINE. 

This coal crane, or transferrer, was projected by me, for the 
purpose of lifting boxes, holding a chaldron of coals each, by 
means of steam power, out of keels, and delivering them on ship- 
board. Fig. 6, Plate I. is a brief representation of the machine. 
It was intended to have been erected in the year 1818, at Fair- 
less's Ballast Quay, South Shields (now occupied by the Pontop 
and Shields Staiths), for the use of Fawdon Colliery, then 
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ahipping its coals by the aid of keels^ which took them in at 
Scotswood; hut the scheme was not carried into execution* 

The subject of this design had occupied my mind for a length 
of time previous to the period referred to, with the view of 
giving some relief to the keel delivering collieries on the Tyne 
and Wear. At a Wear coal trade meeting, held at Chester-le- 
street, in the summer of 1817, at which I was present, the 
subject of carrying coals down the Wear in boxes^ and delivering 
them into ships by engine power, was discussed, and although the 
idea was thought lightly of, by some persons present, it was gene* 
rally deemed to be a practicable and desirable project. The late 
Mr, Thomas Croudace appeared to be very favorably impressed 
with the advantages which the plan held out, and signified an early 
intention to try the experiment on behalf of Mr. Lambton — the 
late Earl of Durham. He called to his aid Mr. Burlison, a mill* 
Wright of Sunderland, who carried out his wishes in a manner 
greatly to his credit; and I by no means offer my design in 
competition with his, for I consider his, a better thing, although 
I believe mine would be less costly. My project was brought out 
only in the shape of a good sized workiog model, and was 
thought, by all who saw it operate, to do everything that could 
be desired of it 

In the drawing Figure 6, Plate I. the puUies a and b are 
placed respectively over the middle of a keel and a ship. They 
are 4 feet diameter (6 or 7 feet would be better) and are hung 
upon a strong doubled stiled jib, and tapering from 18 inches 
square to 12 inches, having side stays, and, together, mounted on a 
wood axle, 18 inches square, and 20 feet long; with four bearances^ 
viz., two circular, near the main stiles, with keeps ; and two semi- 
circular, as bearers only. The stiles were 24 inches apart from end 
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to etid> and form an angle of 66<> vith the perpendicular. From 
the centre of the wood axle to Uie fir^t puUey, was 25 feel 6 
incbea, and from cei^tre to centre of the pullies 30 feet, A 
pinion, upon the engine shaft, is placed between two 8 feet spur 
wheels, beings rth of their size ; and which two spurs turn loose 
on their shafts* With eojch of theae, there are^ a break wheel, 
7 feet D inches diameter^ a drum, or fiat, rope wheel, 2 feet 4 
incbea diameter j and a paul, or ratchet, wheel, 1 foot S inches 
diameter; all wedged on their respective shafts; and a sliding 
clutch ])laced between the near end of each shaft and its spur wheel, 
to act upon the same. Flat, six stranded ropeSj c and t/, are applied 
to each drum, and, going respectively over the pullies, a and b, are 
united to the middle of a cross bar, which spans the coal~box, and 
from the ends of which, rods reach down and hook into, the suspend-* 
ing links of the boxes. 

The working of the machine was as follows* The clutch of d, 
rope shaft, being slided into its spur wheel, (the engine in 
motion), caused the lifting ofaloaden box, perpeadicularly, from 
the keel, to an elevation which would allow of its swinging pretty 
closely down to the ship's hatchway, describing the curve represented 
hy the dotted liney when (both clutches being slided out of geer) 
its position will be that described by the dotted lines, with the rope 
of a pulley at e. The other drnm of rope c would also be put in 
action, so soon after the former, as to insure its being tightened suf- 
ficiently, (but no more,) to carry the box in its last named position; 
which elevations, a little practice would soon teach the engine man 
to he master of — the break regulatiiig all movements in 6 ue need by 
gravity. Or, a somewhat different course might be taken — c and d 
ropes may be put into operation at the same time, when an inclined 
flicent will be the result, from their combined operation, bringing 
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the box into the situation, represented, about midway between the 
two wheels, from whence (the clutches being slided back) it may be 
swung, by the break d into the pependicular position under a. The 
box is then discharged of its contents, from the end, by giving it ah 
inclination of 45^, through the following means. Rope ^ (or a 
small linked chain) being hooked to the back bottom sheth near to 
the sole, and passed oyer a small, deep grooved, pulley, affixed to 
the near side of the jib, is carried down alongside the same, either 
to a hand winch, or the rod of a 7 inch steam cylinder — the latter 
being preferred, as quicker and easier for the man. The box, 
however, will be so nearly balanced on its suspending links, that a 
small power will bring it to the required position, either by the 
application of the man's hand to the winch, or the cock of a steam 
pipe leading from the boiler to the 7 inch, bottomless cylinder, above 
the piston. ''^ A keelman would be in waiting on the ship's deck, to 
hook on the small rope (or chain), as well as, afterwards, to disengage 
it, and to free the catch, and fasten it again. Two other men in 
the keel would hook on, and send away, the boxes, and also return 
them to their places. The sending back the emptied box, is a 
reversal of the movements which canied it (loaden) to the ship's 
deck. 

Although the descriptive account of the transferrance, may 
appear lengthy and complex, the whole operation was extremely 
simple, easy, and quickly performed. 

It was intended to raise the jib into nearly an upright position, 
when not in use, by carrying inward, the two ropes, and hooking 
them, unitedly, to the lower end of the jib ; then setting the rope 
c in motion, by the engine, until it was lifted to the required 
elevation. 

* The steam being high pressure and acting on the 7 inch piston. 
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A CHALDRON KEEL BOX. 

Figures 9, and 10, Plate I^ giv^e side and end views, and Fig. 11, 
shows the mode of fastening the door of this box on an enlarged 
Acale> The length, at the top, inside, is 7 feet, and at the rail 
£rom which the door is hung, and thence downward, the length i3 
only feet 9 inches. Thd width, is 4 feet 1 inch, trom top to 
bottom; and the depth 5 feet. The soles are S foot and ^ inch 
long, and 6 inches deep by 5 inches. The top rails, and all the 
aprighi ahethd^ are 3^ by 3 incheSi The bottom sheths 4^ inches 
square* The bottom cleading, the door, and its two battens, H 
!ch thick; but all the other cleading is of sheet-iron, O^, 
alone to be made use of. The suspending bars 3 inches by |. 
The side bars 2 by i inch. The hinge bolts J inch. The hanging 
hands 2hy i inch. This was the bos; designed for the keels. 

^^ Figure 7, Plate I, is the transverse section, and Fig, 8, the ground 
plan, of a coal staith, or depot, which I erected at Wallsend, for 
Fawdon Colliery, in the year 1814. 

^K The structure was placed at auch a height above the river (riz. 

^^ about 24 feet higher than spring tides) as to bring the floor of it 
a little above the level of the spout heads, so as to admit of the 
woggona, filled therein, to be run along the geera for shipment, 
intermixed with those coming with fresh coals from the pita. This 
arrangement, was a new one, and was brought^ into use, two years 
before, for Bewicke Main Colliery, The old mode of depositing 
cotth, was in buildings, erected on the same quays with the spouta, 

p 



A COAL STAITH. 
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from which they could alone be delivered into keels, by means of 
wheel-barrows. This latter plan of depository and re-delivery, 
originated with the period when keels alone were the medium of 
shipment. Notwithstanding, however, the unfitness of the arrange- 
ment, for a colliery delivering its coals at once into ships, it was 
never deviated from, nor modified in the slightest degree, until I 
made the change for Bewicke Main Colliery in the spring of 18 12. 
The owners of Nesham Main Colliery, who made a waggon way 
to Sunderland, from their pits near Newbottle, were the first to 
follow the example, a year or two afterwards. At that time, horses 
were almost solely used for leading coals; and as it was a thing 
of some importance to keep them regularly employed, a depot 
became a necessary convenience ; not only because it greatly aided 
that object; but, also, that it afforded an increased power of ship- 
ment, when called for, which was then felt to be a matter of no little 
consequence, as dispatch, in loading ships, was often an induce- 
ment to fixing them. Besides, ships sailed and arrived, more in 
fleets, than now, when they can always go out, or come into port, 
by the assistance of steam tugs. The greatly increased powers 
of leading, however, by mechanical means, in the present day, afford 
such facilities of dispatch, that depots, are hardly ever thought of. 

The general arrangement of this building, is simple, and so 
designed, as to economise space ; for it will be seen, that there is no 
waste, or lost room ; as the coals, by their run, fill every part 
without the expense, and destruction to them, of trimming ; as was 
the case by the old practice. 

From the floor to the top of the beam, or crown tree, is 24 feet, 
and the width there, outside the legs, is 12 feet. The width, 
within the walls, is 48 feet, and the height 6 feet to the wall- 
plate. The walls, inside, are perpendicular; and outside, slope 
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inward from a thickness of 2 feet 9 inches^ (besides the footing) to 
2 feet 3 inches. The main legs rake^ 1 inch per foot inward^ and 
are tenoned into a cap piece^ 9 feet above the crown-tree. The 
side blades^ and also the coupled rafters, slope to an angle of 45^. 
The sizes of these timbers are as follow: — main legs 9 inches 
square, but reduced, above the crown-tree, to 9 by 6. The longitu- 
dinal sylls, which run over the crown-trees, for carrying the 
waggons, 10 by 7 inches. The struts 8 inches square. The 
blades, 10 by 3 inches. The caps 9 by 6 inches. The ribs 6 by 3 
inches. The rafters 3^ by 2i inches. The ridge piece 6 by 1 J 
inches. The wall-plate 1 1 by 2 inches. 

The stone blocks on which the legs are footed, and let 2 inches 
in, are 2 feet square and 1 foot thick. 

The coals, trimming themselves to an angle of 46®, will give 
(48 X 6 + 18 X 12 + 18 X 18 = 828x 10 and -M24 = ) 66.96 
chaldrons, Newcastle measure, for the content of every 10 feet of 
the length of the staith, which is the distance from middle to middle 
of each pair of geers. 

It answers best to erect two of these structures together, with a 
communicating foot gang way, from one upper road way, to the 
other, crossing about mid-length ; which will be found a convenience 
when the delivery is so great as to require the teeming into both 
buildings at the same time. The shortening of the length, one half, 
by constiTicting them double, lessens, so much, the space to be 
travelled over. Double the quantity, also, in a re-delivery, can be 
effected. 

The situation for this staith, should, if possible, be chosen so as 
to admit of an "on-gate" level with the upper road- way. If this 
cannot be done, the access to the upper, or teeming floor, must be 
made as easy as circumstances will admit of. A good waggon horse 



20 

will draw a chaldron of coals up an on-gate rising 1 inch in the 
yard. This is nearly doable the commonly rated power of the 
animal ; but he is perfectly competent to the task, without being, in 
the least degree, distressed, for the short distance which the case 
would require. The on-gate of the Bewicke main staith possesses 
this ascent, and has been so worked, for upwards of 34 years, with- 
out inconvenience. There are, however, but few river-side situa- 
tions, either on the Tyne or Wear, where the accommodation spoken 
of, cannot be obtained. The staith, just now referred to, viz. 
Bewicke (now Pelaw) Main, was made of the length of 600 feet, 
to suit a particular situation ; extending close alongside the waggon 
way. It was 12 feet high, from the floor at the on-gate entrance, 
and 18 feet at the lower end, or off-gate, the upper road-way falling 
} inch in the yard, and the floor of the building -A^ of an inch in 
the yard, having entrances at both ends, and a single line of waggon 
way running through it, for filling the waggons upon. 



COAL SKREENS. 



Figures 12 and 13, Plate II, being a Plan and Section. When 
I first became acquainted with the Newcastle Coal District, the 
skreens for separating the small from the larger coal, to make 
them marketable, were of a bad construction, and very inju- 
diciously arranged. They were short in length, and to com- 
pensate for this defect, the spaces between the bars were generally 
much wider then than they commonly have been since, upon the 
length being extended. Another evil existed which virtually made 
their length still shorter. This was the fixing their lower ends on a 
level with the top rail of the waggon, placed close, broadside, or 
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endwise on, to receive the cods. The body of the waggon held 
92.53 cubic feet (vide article, Chddvon Waggon) aiid tbere was, 
consequently, a heaped \op measuring 31.33 cubic feet; and but 
littJe more than two thirds its load had been received by the waggon, 
before the ruB from the skreen was obstructed, and the coals lay 
upon the bars^ backing a considerable way up the sauie, and requiring 
to be raked, or shovelled, downward ; the effect of the proceeding 
being to cause the coals to be passed over the skreeii in a body, 
without extracting more than an inconsiderable portion of the mere 
amall ; but, by reason of the wider passages between the barsj taking 
out a quantity of valuable coal. Thus, while a certain portion of 
merchantable coal was lost, by going through the skreen (for at 
that period the small sold, bore but a small proportion to that which 
was destroyed in burning heaps), much of that which was really 
injurious — the dead small — went into the waggon. Such were the 
faults assignable to the skreens themselves, and their general 
arrangement was equally open to reprehension- At the principal 
collieries they were most commonly placed with their upper ends 
toward the pit, forming an array of skreena, right and left, and 
frequently constituting one very widely extended skreen, the 
waggons being drawn endwise np to them (or it^ as the c&se might 
he) along numerous branches, radiating from the main waggon-way. 
In other instances, where, generally, tlie establishment was on a 
smaller scale, the waggons were placed broadside to the skreen, and 
drawn in and out npon one and the same road^ occasioning a 
considerable loss of time. The practice also was to stock the coaJa 
in an exposed heap, or^ sometimes, though rarely, in a shed, when 
ships were wanting to take them in, and the staiths happened to be 
fulK This was generally done hy running them over the skreens 
into coi-ves upon trams, which were pushed np an acclivity, formed 
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of the coals themselves, teemed over and over, until the required 
height was obtained, when the heap was extended, by the same 
means, as much as the occasion required — a few planks and tressels 
being used in the first instance from the skreens until a little 
elevation was gained. These heaps were filled up again into 
waggons by hand, when the demand admitted of it ; but often in a 
bad state from rain, and an increase of small, by the action of the 
atmosphere. Further, the small which fell through the skreens 
upon the ground — and for which there was, generally, at the time 
I speak of (1811 and 1812), a very small demand — was either 
wheeled out by men with barrows, or put out in corves to a lying 
(though commonly burning) heap, or filled by hand into waggons 
for sale. 

All these drawings, in and out, of the waggons — to, and from, the 
skreens — to, and from, the heaps — and to, and from, the small coal 
beneath the skreens — ^were done by men and horses at, of course, no 
trifling expense. The whole scheme of the pit bank arrangements 
was replete, indeed, with inconvenience and heavy charges. 

The first alteration which I made, in reference to these pit bank 
operations, had for its object the dispensing with waiting on men 
and horses, by running a bye-way past the pit to a point which 
would admit of a sufficient number of empty waggons to rest upon, 
as was commensurate to the work carried on ; the acclivity of the 
. road being f of an inch in the yard. From this place of rest, the 
waggons, singly, or in numbers, were handed — impelled by their 
own gravity — into the main way, which passed close in front of the 
skreens, and were there stopped, each before its respective skreen, 
to be loaded, as shown in Fig. 12, Plate 11, and when filled, to be 
again handed forward down the main-way, to the siding for loaden 
waggons, the fall of the main-way being ^ of an inch in a yard. 
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from the lowennoat waggon /in the trading direction of the road, 
whith will amply suffice for llie movement, since i of au inch per 
yard is the gradient neaiesl to rest and motion, or that declivity 
which will ju^t aiTord motion to a loaden chaldron waggon upon a 
well luid, straight road. 

I alAO lenghtheiied the akreena coBsiderabJyj making them more 
than twice their former leugth — indeed I may eay thrice, when 
the flat part at the hottom is added. This enabled me to reduce 
the spaces between the bars to f of an inch, from i inch and 
if and not unfrequently f of an inch. By this means the coals 
became wel? spread out into a thin body, and had the whole of 
the very small, thoroughly extracted, while nothing of a mer- 
chantable size was wasted. I boxed in the underside of each 
akreen with deals, giving a run for the small withinside to a 
spout, that deli^^ered them into corves, which were conveyed upon 
trams to a convenient place to be lifted to the level of the pit 
hank, by a rope passed over a pulley, to the axle of the rope 
toll, and having such a proportionate coil given to the same, as 
would lift one corf of the small coal for every alternate draught 
up the coalpit; or this, if required, was very easily doubled, by 
causing the motion to commence with the descent of the empty 
corf from the top, or pit bank, instead of from the bottom, 
making the uncoiling of the rope to finish when the corves in 
the pit were at the meetings; and, during the necessary reversion 
of the movement, to a re-coiling of the rope, the empty corf 
being changed for a full one ; the latter was landed on the top 
at the same tune as the corves from the shaft, the rope roll being 
increased proportionately in size, i*e. doubled. The corves, landed 
on tramsj were run to the trap, or teemed down a spout into a 
waggon. A hoy sufficed to do all the work required at the 
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bottom — filling the corves — ^running them to^ and hanging them on, 
the rope. And one man served at the top, unless the number 
of corves was great, and the distance to the heap considerable. 
I afterwards added an under skreen, with bars A inch apart, for 
the purpose of re-skreening the small, and extracting the very dust ; 
a demand oversea having sprung up, and a reduction of duty 
upon small passed through a f inch skreen, having been made 
by government. The dust (or duff, so called by the workmen) 
was run to the fire heap, and the nuts, or beans, as they were 
designated, were shipped oversea in a very excellent state. The 
first of these arrangements, viz., the alteration of the lines of the 
railways, the lengthening of -the skreens, and the lifting of the 
small by the drawing engine, were effected in the year 1812, 
at the D. E. and F. pits Urpeth Colliery; and the addition of 
under skreens, for making nuts and duff, I first made at the 
A. pit Ouston Collieiy in the year 1815, and its results were 
very beneficially applied in the following year, under the 56th of 
Oeorge the Third, which allowed the export of such re-skreened 
coals, at a reduced duty, vide remark on the low duty on small 
coal. 

The saving of labour in the first instance, of lifting the small 
in corves, by the drawing engines at Urpeth Colliery, was very 
great ^ and not less was the degree of convenience arising firom 
the general scheme of measures connected with the article now 
treated of. The coal trade public, though slow at first in adopt- 
ing these improvements, after some time took them up very 
generally, and now, I rather think, there will scarcely be a col- 
liery found that has not availed itself of some of them. 

Figures 12 and 13, Plate H, are a plan and section, explana- 
tory of the improvements just described, the letters in both 
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referring to the same parts* a a, &c,, are the besl, or large, 
coal skreenu, witb the box ujiderneath. b b, &c,, the flat portioua, 
also grated, on which the coals are received from the skreens to be 
cleaned, there being a step, or drop, of nine inches from one to the 
other ; for this purpose a man stands on each side, upon a raised 
£oor n n &C.J and they afterwards shovel them forward into the 
waggons, // &c., into which the fall is easjr. Sometimes, and 
particidarly at first, I used a wooden tray, placed above the 
waggon, in lieu of the flat skreen ; which, suspended on two 
pivots, bad the requisite inclination easily given to it, to spout 
the coals into the waggou ; but the 6rst is, in every respect, the 
better plan, c c &c, are the under, or smal] coal, akreeus, for 
le^skreening the small ; with their hopper boxes for catching and 
conducting the duff to the corves, « 6 Ace, (in place of which 
tubs aiie now commonly used) d d &c,, receiving the nuts or 
beans ; and which corves are " pal '' along the tram ways / m to the 
apparatus rope at t, and being lifted, are either landed at A to be 
run to the Are heap, or on the opposite side, upon the tram way )t, 
to be emptied into spout p, which holds from 1 to 2 chaldrons, and 
enables the " keeker" when he places a waggon beneath it, to flll the 
suDft at once, having the power to stop the run of small when he 
pleases, o is the keeker's bench of inspection, and the arrows, on 
the bye and main ways, point out the working direction of the 
waggons. The skreens a a &c., fall S inches per foot (more, if the 
coals are not of a pretty good size, and lesSt if they are of a large 
description), and are 16 feet long, the bars bemg in six lengths 
feet 6 inches; the flats consisting of two lengths* The perpen- 
dicular measurements are as follow : — 
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Ft. In. 

The fiedl of the screens (the hase being 12^ feet) is 8 4 

The drop from the lower end of ditto to the flat part 9 
The flat skreen covers the top rail of the waggon^ and 

is above it ••• ••• ••• ••• ••• 4 

The height of the waggons^ above the road rails, is 6 2 



Height of pit bank above the waggon way rails 15 

The small coal skreens c c Sec, fall one in one, inclin- 
ing to an angle of 45^, and are of the same 
length as the upper ones. The depth of the 
pit in which they are placed, below the waggon 
way rails, is ... •• ... ... 10 



Making the whole depth from the pit bank 26 



The width of the small coal pit, at the level of the waggon way, is 
11 feet 6 inches; and at the very bottom 11 feet. The pit bank 
retaining wall is 3 feet 6 inches at the bottom, and 2 feet 3 inches 
thick at the top, battering 1 foot 3 inches on the pit side to accomo- 
date the lift of the apparatus, a few counterforts may be beneficially 
added. The other retaining wall of the small-coal pit, is 2 feet 9 
inches thick at the bottom, and 2 feet 3 inches at the top, battering 
6 inches on the face, or inside of the pit. The skreens are distant 
10 feet from centre to centre of each other, and are 4 feet 6 inches 
wide across the iron bars. The smaU coal skreens are 4 feet wide. 
The main and bye waggon ways are 10 feet distant, centre and 
centre; and the tram ways I and m are 4 feet 6 inches, similar 
measurement 

Figures 14 and 15, Plate IT, give the particulars of the skreen 
bars, with the bottom and middle supporting sheths, adapted, at the 
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ge coal screens just described; and those 
the small cool screens^ onl^ diflfeTed from them in being made 
Btraiter and narrowen 

About the some time with, or soon after^ tbe application ofth€ 
pit drawing engine, to the hfting of the small coal, (as represented 
in the foregoing account), I applied the same means to another very 
useful purposej which, although of less importance, answered a 
good end- The practice of running the coals to a heap, when there 
happened to he no demand for them, has been explained. In that 
case they were first atreenedp The plan which I alluded to was, to 
put them to the heap as they came out of the pit unshreened The 
height of the pit bank^ afforded a considerable depth of teem, at 
oace, to the banksmen, exempt from the extra labour of running 
the coals up an ax^clivity; and the small retained in thetn, was a 
means of less breakage; and by causing the mass to pack closer, 

ndered them less subject to the action of the air, and, consequently, 
to deterioration* When a re -delivery of these coals was required, 
the lifting apparatus was brought into use— the coals were filled into 
coTTes and raised to the head of tbe screens — undergoing the some 
process as if they had come up the shaft, being mixed with the fresh 
ught ones In the event of no rain having fallen on the lying 
coals their condition is just as good, and, in every respect as unex- 
ceptionable, when dehvered into the waggons, as those brought at the 
same time out of the mine* Not so, coals re-delivered from the 
akreened heap — the extra breakage by the mode and circumstance 
of putting them there, and their reduction by the air, were causes of 
considerable deterioration and waste. If much wet had fallen, the 
coals, of course, would suffer in both cases ; but far more in the latter, 
the rain would penetrate through the skreened body, when the 
compactness of the other allowed it to enter a small depth only. 
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There was no need of funning the corves to the small coal s^paratos. 
The means of liftmg them were capable of being erected any where 
on the heap stead, and as many as three or four of those conveniences 
were frequently in operation at the same pit. Under any dream- 
stances, the state of the coals, thus re-delivered, was incomparably 
in better condition, than those filled into waggons, in the odier 
instance; and the admixture of them, with the fresh pit coals, was a 
thing of no small advantage. In every point of view, whether as 
saving the coals, as a saving of expence, or as an advantage to their 
appearance and condition, I have always considered this method of 
dealing with the resting heap coals, a very convenient and beneficial 
one. 



ROLLY EDGE RAILS. 



Figures 16, 17, 18, 19, 20, and 21, Plate 11, are plans, elevations^ 
and sections, of the first edge roily rail ever used — adopted at Ouston 
Colliery, in the year 1816. 

Great as was the improvement of the iron tram plates, introduced 
by Curr, over the old wood-ways, which had previously served for 
all underground putting and leading ; even their advantages were 
found inadequate to the purpose required of them when colliefy 
operations began to be much enlarged, and the outputtings of a pit 
were extended to an amount not formerly dreamt of— between four 
and five hundred tons, for instance, being drawn up a shaft, upwards 
of 60 &thoms deep, with a pair of ropes, in twelve hours.* It was 
a case of this description that drew my attention to the subject of 



* This WB done at the A. pit, Ouston Colliery, at the time referred to. 
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underground tmm ways, where hindrancesj of daily occurrence, 
exhibited theraselvesj inseparable from the plan, when m connexion 
with a great stroke of work underground, where nicety of laying 
down, and care in keeping the roads, could not he insured as on the 
Bu;r&ce ; but more especially in reference to the horaej or roUey'^ 
ways* Tram plates were made use of, both for the boys to ''put** 
upon, from the boards to the crane, and for carrying the rollies, 
from the latter to the hottoni of the shaft; but the former were 
much lighter than the others. Both were laid upou transverse wood- 
sleepers, and pinned down with counter sunk headed naiU, which 
afforded no security of holding, for a slight degree of shaking (of 
which they had necessanly a great deal)j loo^ned them. In order 
to insure the plates to lie quiet when the carriages (particularly 
the rollies) are passing over them, the sleepers ought to be well 
bedded, and quite level on their surfuces, across, as well as longwise. 
This is rarely the case underground — indeed, on the surface, even, 
it is no easy matter to preserve their transverse truth. One or 
other of the edges of the sleeper is generally somewhat elevated, 
causing the nails to start out; and there is no end to the renewal 
of them ; thus causing a really fearful waste of the article, 
Wanting the pins, the plates had nothing left to aid their security, 
but the penning, or other filling, withinside the updght ribs of the 
plates, guarded again on the outside by the edge rolley wheel -^ 
These constituted a very poor dependence, and the consequence was 
that the plates were continually getting out of place, and the rollies, 
as often, running off the road and deranging others. From such, 
and other causes, arising from the general imperfections of a way 
destined to carrj^ so large a traffic upon it, these interruptions 
occasioned a serious loss of time, as well as a heavy charge* The 
loose nails, loo, were frequently ]>icked up by the horses, in their 
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feet^ causing sometimes, bad and protracted lameness.* To 
remedy these evils I designed the edge roUey rail ; the advantages 
of which were speedily attested by the general adoption of them. 
It will be unnecessary to give a particular description of these rails, 
the drawings themselves, amply serving all the purposes of a 
detailed explanation. Fig. 16 is the common rail, 4 feet long, 
weighing about 31 lbs.— -Fig. 17 is the chair, adapted to it, weighing 
about 2} lbs. — Figs. 18 and 19, a pair of point rails for a siding, 
or parting, also 4 feet long, weighing, together, about 1 cwt. 1 qr. 
and 4 lbs. — Fig. 20, the crossing rail, same length, weighing 2 qrs. 
and 14 lbs. Between each point and the crossing rail, 4 common 
rails are inserted. The clear width between the rails was, in this 
instance, 2 feet 3 inches. It will be observed, that the ends of the 
rails are box, or mortoise, formed ; and that a stud upon the chair 
is easily received within the same — half into each rail. A tip is 
cast on the rail to allow its very extremity, only, to rest on the chair ; 
the virtue of which arrangements — the box, the stud, and the dp- 
is to keep the rail always quiet and in its place : and the two chairs 
being securely fastened down, at bank, on each sleeper, by pretty 
strong trenails (which never draw out) the true, and unvarying, 
parallelism of the rails, is infallibly preserved ; and they never tilt 
up, on the lever principle, as the tram or rolley plates are apt 
to do. Thus, pins, or nails, are not required. The chairs being 
fastened to the sleepers, by the wrights above ground, are cor- 
rectly done ; not those only for the common rails, but those for 
the point and crossing rails, and others constituting the siding, 
or parting ; thereby saving all the time before spent by the way- 



* It h^pened, during one particular period of 3 months, that 40 horses were thus injured and 
laid off work at Fawdon Colliery, for longer or shorter lengths of time. 
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wnghtSj underground in contiiring^ measaringj and suiting the 
plates in (nt best) a vGiy obscure light- So great ffas the facility 
afforded by this arrangemeT^t^ that two men were capable of laying 
downj (and incojnparahly better,) eight or ten times the length of 
tbes€ edge rails, that they could do of the roUey plates; and when 
done, they called for very little after attention, and occasioned no 
Mndrancea, 

Another important benefit derived by this change, was the 
reduction in animal and maiiuul luhourj which arose from tbree 
causes^ viz., the rehef afforded by a more easy traction on an 
edge rail than a A at ptate with a stand up retaining rib ; next, 
the clean state of the one surface compared with the other; and 
lastly, the saving of the time previously wasted by the various 
hindrances above adverted to* 

On the first bringing of these rails into use in the east way 
of Ouston Colliery, a fourth part of the horses, previously em- 
ployed, was dispensed with, the same amount of work being 
done. The late Mr. Buddie was one of the first to adopt the 
improvement^ and be declared to me that he believed it saved 
one third of the horses, by one means or other. 

Thus were underground edge rails brought into use, and the 
open, or box, ended rails and chairs first adopted in the year 1816. 
Rolled rails are now commonly used for cast iron. 



INCLINED HOPE SHEAVE. 

Figures 22, 23j and 24, Plate IT, are drawings of a friction 

sheave, for curves on planes, where ropes are used ; but mors 
particularly for extended operations, in which my patented plan 
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for the combined, or reciprocating application of fixed engines, 
led me to the contrivance of in the year 1820. 

The rope rollers — as they were fittingly enough called — 
heretofore used on inclined planes, were heavy, cumbersome, and 
costly; and very indifferently answered the purposes intended, 
▼iz., the lightening of friction and saving the rope. They very 
often did not turn at all, owing to their great weight, and 
generally bad condition, which it was no easy matter to remedy ; 
and those that did turn had their surfaces running at a much 
less speed than the rope that gave them motion, arising from 
the retarding influence of the friction which they were liaUe to; 
the effects of which were to gutter the surfieM^e of the roller, 
waste the rope by rubbing, and add an additional load to the 
traction. To accommodate curves, vertical rollers, turning up<m 
stalks fixed in blocks of wood or stone, were used, which were 
loaded, if possible, with a greater burden of friction than the 
horizontal ones. In a mechanical point of view nothing could 
well be worse than both these devices. 

Connected with my scheme of ext^ided operations, at greajjy 
increased speeds, by means of fixed engines, (which method will 
be treated iq>on by a special article,) I felt the necessity of 
having a sheave of not only less cost, and liable to less friction 
than those that had been hitherto made use of, but one well 
adapted to curves. The result was the production of the light 
and inexpensive sheave. Figure 22, used, as shown, in an inclined 
position for curves; or vertical for straight lines, mounted on a 
simple frame of cast iron, also ; both being bolted down to blocks 
of stone. These sheaves are so light that they turn by the 
slightest touch, and their sur&ces run at the same speed as the 
rope — and if properly fitted up, are little liable to failure or wear.. 
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The fjietion wheels Fig, 22, weighs 25 tbs. Its extreme diameter 
ia 15 inches, and the extreme width 4| inches. The diameter 
at the bottom of the groove ia tOJ inches, at which place the 
curvature should very little exceed the siae of the rope. The 
rim at the bottom is ^ of an inch thick, tapering to -^ inch where 
it is edged with a head i inch diameter. There are 6 anus 1{ 
inch broad, A i^ch thick along the middle^ and A inch at the 
edges* The nave is 2 inches square, f inch thick, and 3 inches 
long. The axle is f inch square with gudgeons i iach diameter, 
IJ inch long at one end, and 2 inches at the other. The sheave 
in the drawing is represented as inclined to an angle of 45°, 
which can be increased, or diminished, at wUl, by giving the 
requisite position to the stone it is affixed to. The frame is 5 4^ 
inches wide within the stiles, which are 3 inches broad by i 
inch thick; the base. Fig. 23, is 10 inches by 4i inches, and | 
inch thick. The frame, weighing SlFbs.j is bolted to a block of 
«tone, 20 inches square by 10 inches thick, with two J inch 
bolts. The cost, complete, with the atone block, is about 7s, 9d. 
The gudgeons of the axles are turned with square ahoiilderings, 
and a washer, or collar, 1 inch diamater, and i inch thick, fitting 
pretty closelyj ia put on each bearance red hot, up to the shoulder, 
iThe wood stile, for the higher end of the axle to run in, is 3 
inches by 2 inches ; and the slot, or wood bearing, for the lower 
gudgeon. Fig. 24, is 2^ by 2i inches, and IJ inch thick, 
shouldered to a tenon 2J inches long (rounded at the end) hy 
^i inches broad, and J inch thick, with a cotter hole as repre- 
sented in the drawing. 

La order to use this friction wheel in a vertical position, two 
wood stiles, similar to that in Fig. 22 are screwed in like manner to 
the two upright side pieces (stiles) of the frame, which is bolted 
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down to a stone blocks 16 inches square, by 8 inches thiek. The 
cost of it, thus mounted and complete, is about 6s. 9d. These rope 
friction wheels, which I brought out 26 years ago, hare been 
universally adopted in this district. 



TRAM PLATES. 

Tram ways, and trams, though now greatly superseded by the 
rolled saddle (edge) rails, and the box, or tub, carriages, so commonly 
and advantageously adopted underground, are, nevertheless, very 
convenient in many situations, and will, in all likelihood, continue 
to have a preference, for numerous purposes, in consequence of their 
simplicity and handiness. 

To remedy some of the evils spoken of under the article on roily 
edge rails, I designed a new description of tram plate in 1829^ 
assimilated, in some respects, to the roily rail. This plate with its 
chair, is given m Figures 25, 26, 27, 28, 29, and 30. Number 25, 
is the side, and 27, the end view; 26, is the plate turned bottom 
upward ; 28, the end, 29, a side view, and 30, a plan of the chair. 
The several dimensions are given, in figures, upon the drawings. 

The merits of this plan are as follow : — By the adoption of a 
chair, and the use of feet under the ends, nails (an incalculable evil 
in such cases) are dispensed with ; tilting, (rising up of one end when 
the other is pressed down) is effectually prevented, and a fixed 
gage, or parallelism, to the rails, is secured. 

The drawings firom which the figures have been taken, were 
originally furnished for a surface way, to carry heavier weights than 
tram roads, in and about pits, usually bear, and, consequently, they 
were made stronger. 
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As movable roads on heap-stead a, for filling up, anct pnltiug, 
round coals to the lifting appm'atus i or, for running out small coal 
on pit-boBks, ^here the shifting of the ways is continually required, 
nothing can exceed a tram-way^ and the above ^^heme^ by the 
i^unlity adbrded to the laying down^ and other beforementioned 
advantages^ greatly contributes to the convenience and superiority 
ef such a road. 
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CASE HARDENED WAGGON WHEELS. 

Nothing was more common at one penodj ai'ter the sabatitution 
of cast iron for the old wooden rail, than the exhibition of deeply 
guttered waggon wheels, and no trifling inconvenience resulted 
theTeirom. First, their extremely irregular movement upon the rails, 
which occasionally suited the gauge thus furnished, and frequently 
did not — occasionally with the rail in the groove, and then again Uie 
contrary — but especially round curves, where the disagreement was 
greatest, and always certain— the consequence being distortion to 
the way and an increased draught imposed on the horse — next, 
the necessity that then existed of casting the wheels from the 
softest grey metal to insure the better chance of their standing 
the cooling process, which rendered them more costly in the first 
instance, and greatly more so ultimately, by their increased lia- 
bility to wear. Hence arose the threefold evil, of a mischievous 
effect on the road, an augmented load of traction, and a very 
great charge in the wheels themselves. These drawbacks on rail- 

\y economy presented themselves forcibly to my notice, and a 

remedy for them occured to me in case hardening the rims of the 

by fonning that portion of the mould in which they were 
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cast/ with a thick hoop of cast iron^ and thus chilling the face, or 
trod^ by running the fluid metal in contact with cold iion. I men-' 
tioned this idea to my friend Mr. William Losh, of the Walker 
Iron Works, about the end of 181 1, or early in 1812. It struck him, 
as it had done me, that a benefit would arise from it, and he 
undertook to cast some wheels accordingly, for our colliery at 
Urpeth. It very rarely happens that any new, and useful, thing is 
accomplished at once, and difficulties, and delays, occured in this 
instance. It could not have fallen into better hands, as Mr. Losh's 
subsequently successful patents for malleable locomotive engine, and 
other carriage wheels, attest his knowledge, s^l, and perseverance in 
such matters, and point him out as happily chosen for the purpose. 
The first wheels made were cracked in many of the arms. It 
soon became obvious, that the unequal, and, consequently, the 
disf^eeing times of contraction, was the cause. This was at length 
remedied by dividing the nave, in the mould, into four longitudinal 
parts, which were afterwards filled up with four keys, or wedges, and 
hooped at each end with iron rings put on red hot. By this means 
the wheel was made perfect, and came speedily into general use — so 
well indeed was it found to answer, and so highly was it approved of, 
that the founders for some years charged two pounds a ton extra for 
them. This method of ke3ring and hooping (which was Mr. 
Losh's idea) is now very commonly adopted by millwrights for all 
entire wheels made of crude iron. Indeed a sound casting, of that 
description, can hardly be insured, unless the nave is divided in 
the running, keyed and hooped ; for it is next to impracticable so 
justly to proportion the rim, the arms, and the nave of a fly, or 
toothed wheel, relatively, that they shall cool simultaneously, and 
contract in precisely equal ratios — the requ' ' 'i of some 

one or more parts demanding p than a 
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ise] due adju»tnieTit, for the object alluded to, \rouId admit 
of» Entirti wheel castiugg very often aj^fpear sound, nor can the 
nicest examination sometimes detect an imperfection, and yetj 
eventual ly, they prove to have been otherwise — some internal 
disruption of the particles (caused in the cooling) having left a 
mere external union^. No entire wheel casting can, indeed, be 
deemed sound, and consequently safe, unless it has been keyed and 
hooped ; and many have been the frightful accidents in rolling 
millsj by the fracturing of spur and fly wheels^ which might have 
been prevented had this method boon attended to* Another, and 
by no means unimportant, advantage arising from it, is, that a lower, 
and a stronger quality of metal, can be made use of than is 
generally thought iudispensable for entire wheels — a practice al- 
luded to in the beginning of this article — and which Jms been 
ao applied to waggon wheels of late yeara as, by the use of hard 
metal, to do away very much with the demand for case hardened 
jjma^ I applied the case hardening principle to underground roily 
,d tram wheels, to waggon axle cods, and to the bearings of gud* 
;eons of heavy machinery, for which two latter purposes it is very 
much to he preferred to brass castings, as being less subject to 
attrition, causing a dimiuished friction, and being less chai^geabie. 
The surface of iron in the case hardened state is, in fact, analagous 
to steel when hardened, which is used for the beat got up lathes, 
and for time pieces. 

So wonderful is the change in railroad engineering, within the last 
sixteen or seventeen years, and so great is the speed of travelling 
which the various improvements have contributed to, that none but 
malleable iron wheels are now deemed safe for the public railroads, 
and, consequently, the foregoing subject is not a matter of so much 
interest at the present day, as it was, at the period, referred to. 
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THE RECIPROCAL USE OF FIXED ENGINES ON 
LEVEL AND OTHER PLANES. 

I took out a patent in the year 1821, for the reciprocal applica- 
tion of fixed engine power on planes not available to gravity, on 
account of low gradients, over flat or undulating surfaces, and for 
distances never before attempted, having been led to the considem- 
tion of the subject hy the following case. 

Upon the Ouston waggon-way, there was a stage worked by 
horses, situate on Birtley Fell, 1992 yards in length, lying between 
the head of the Blackhouse, and the foot of the Ayton Banks^ 
engine planes, the ascent from the former to the latter point being 
65i^ feet, comprised of several gradients. Up this piece of road the 
coals were led for shipment at the Tyne, and 10 powerful horses 
were required to do the woric. The distance from the colliery to 
the Tyne was 7 miles, and I had, with the exception of the above 
stage, subjected almost the whole of it to mechanical treatment by 
engine, and self-acting inclined planes. The expense of the animal 
power, upon the portion of the road now referred to, was very heavy, 
the cost having been for the then preceeding 12 months (1820), 
£750. 12s. Od. I had been successful in the application of mechan- 
ical devices to other parts of the road, and thereby had greatly 
reduced the charges, and I was desirous of effecting some means of 
bringing down the weighty expense of this portion of it. At the 
head of the Ayton Banks plane, was an engine of 25 horse power, 
and another of like magnitude was placed at the top of the Black- 
house plane, the distance from one to the other being 2315 yards. 
The Ayton plane was 323 yards long, and rose 113 feet — the 
Blackhouse plane was Us rise was 122 feet. 
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The stage between these planes, alreadj alladed to in respect of 
Jength and rise, was not such as to admitof any means of tnechanical 
applicatiortj then in use, being subatitiiied for the animal power, as^ 
besides ibe want of gravitating iniluence, the line itself was tortuous* 

The longest inclined pUne I had ever heard of was J of a mile, 
and a self- acting one. Engine planes were generally much shorter 
and steep. 

These two engines were by no means fully employed — on the 
contrary^ they were at rest more than half their time. It occurred to 
me that both might be brought into use in working this stage of 1992 
yards — the Ay ton engine in drawing the loaden waggons upward, 
and the Blackhouse one in pulling the empty ones down, although 
they stood 2315 yards apart, and the former on a hill 178^^ feet 
above the latter. To be successful^ I was sensible that it would he 
necessary to run at a speed of about 7 miles an hour, which waa 
more than double any ti'avelling rate on rail roads up to that period 
attempted — by horse, locomotive, or fixed-engine power — but such 
speed was indispensable in order that the operation should be made 
to chime in with the working of the two engine planes* It struck 
me (at this time) as a thing most desirable, if not absolutely re- 
quisite, that rope friction sheaves of a lighter, less expensive, and 
more effective character, than had heretofore been used, should be 
adopted; and thus it was that I planned the sheave described 
page 31* The scheme was speedily carried into execution by 
merely adding a rope wheel to each of the engines, putting down 
about 300 rope sheaves, and applying two of the longest ropes 
ever before manufactured, one of them being nearly I i^ mile long, 
iSix waggons (carrying 16 tons of coals) constituted the train, with 
a rope attached to each extremity, one active, the other passive; 
the drum wheel of the passive rope — which was, of course, alter- 
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nately one and the other — ^heing out of geer with its engine 
machinery^ was left free to turn round hy the pull of the uncoiling 
rope. The engines had still spare time, and nothing could go on 
more effectively and satisfactorily ; and the saving accomplished by 
the arrangement was the difference of £750. 12s. Od. the previous 
eharge, and £244. 9s. Od. the substituted expense, or i:q>waid8 of 
£500 a year. 

It was not until some four years after this that the rate of 
travelling attained by this means, was reached by locomotive 
engines, iqMm the Stockton and Darlington Railway ; but so much 
as 10 miles an hour, as a maintainable speed, was never q>eculated 
upon, until the Liverpool and Manchester project was brought 
before the public 

Messrs. Walker and Rastrick were employed by the directors of the 
Liverpool and Manchester Railroad Company, first, to inform them- 
selves on the different tractive means made use of on railways ; and 
next, to report their opinion as to the most advisable power to be 
adopted for the working of the Liverpool and Manchester Railroad. 

Those gentlemen visited all the railroads, I believe, having 
locomotiye engines upon them ; and they also examined veiy fidly 
my plan. This took place in the month of January 1829, at which 
time the Brunton and Shields Railroad, 10 miles in length, was 
extensively operated upon by my reciprocating principle. Ther 
devoted a considerable portion of their reports'*^ to the investigatioii 
of this plan, and concluded by recommending its adoption in the 
following very decided terms — ^" with reference to economy, dii^ 
patch, safety, and convenience, our opinion is, that if it be resolved 
to make the Liverpool and Manchester Railway complete at once. 
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90 as to B4: commodate the traffic stated in your instruction a, or a 
quantity approacliing to itj the stationary reciprocating $y§itm it 
ihe best,*' 

They found also that the charges of this system, appHcable to 
the Liveq)ool and Manchester Railway, would be -2134 of a penny 
per ton per mile, and that the expenses of the loeotnotiire system 
would be -2787 of a penny per ton per mile* Mr* Booth, the 
secretaty of the Liveipool and Manchester Railway Company, 
ttccompanied by several of the directors, visited the Brunton mnd 
Shields Railway shority afterwards, and appeared to be greatly 
pleased with the operations. The loccnnotive engine of that period 
was far irom being the eHective maobine it has since proved to be. 
The difficulty of obtaining a sufficiency of heating surface in the 
boiler for raising the almost incredible quantity of steam called for, 
waft the great drawback^ and any other improvement was of little 
moment so long as this desideratum waa tmattained. Mn Booth's 
suggestion of the use of very small bjaas tubes at length overcame 
the obstacle, and was the means of rendering tfie locomotive 
engine the very extraordinary instrument it has since become,* 

* Some LdeAcan he fgrmrd u to the v^rodiginiu qimntitj of fttpam required hy a locom^jtive 
ajguifi, and of tbe utler incapability of the hoUitt fim uaed, ta supply it, from the fuUawLUg 
oluerrktioni. Mr, Watt )atd down the rule tlut 484> iquai^ f<Kt of heating nurfftce boUed off I 
cubic foot of w^ter per mldute — tide " IntercBtiag and tt&cful informatics relatWe to WattS 
Steam Eugiae," Bj means of Mr. Hooth^ admijrabLe inventinn of narruw tuhett & 4Qib11 boUer 
WAS made to poue^ the power of jiving the needful heating iurfacc— a case will illustrate 
the fact, A goods eu^ne on the Neweahtlc Kid Carlii^la Kailvay. traveLlbtg J I oiUta aa 
hour« with a compctcdt load, boils off J± cubic foot of water per minute, the vteant arisinip 
from wbJcli is capable of working a 6xed Ctiadenaing engine i>f fl5'4i hflrt* piywvr, calculated 
9n Mr. Watt% rule of 33 cubic feet of atffloiph^rie steam per minute to each H. P. WTillc, to 
eraponte »ucb j^ foot of water by the heat oifdJnwfy boilers, two, of 15 feet length and fi feet 
dAtii<tt«t, witli 9 tubes of 3(1 iDchet diameter in each, togetber with side and bottom flues, wuuld 
be requisite ; the tocdmotiTe bniler of 1*1 feet long and ^ feet diameter, being, in cubical cantent, 
CDDijjartd with th*se^ai sil to 1413 f«t. But the pMscnser traluB travel twiwj and a half, and 
even three timc^t and uijwards. as faat as the engine above quoted^ Ukitig a ^uvportionately 
Increased tiunncitj of water How c^tiaordirkiiTj theo muit the waste of power be at high 
■peeda, when im engine rcaliiing no mc^jre than 45 or bQ hotK power usea at much steam as 
would work a fixed cngtue of some 150 H- P. It wiU be seen how inadequate anj boiler tdust 
bue been to ihe generation of aUain for an approBcb to M high speed in loCamaticnt prior to 
tke use uf im*!] tubet in huilcn. 
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Fortunately, however, for themselves, and the puhlic at large, the 
Liverpool and Manchester Railway Company decided, finally, on 
the adoption of the locomotive system. 



WEIGHTS AND MEASURES 

Of the Coal Trade qf the CountUi qf Northumberland and Durham: the ntb- 
itituHon qf Stroke Measure for that of the Heaped Waggon ; %Dith Abstracts 
from all the Acts qf Parliament having relation to the Coal Trade, from the 
6th and 1th WUliam III. to the 56th George ZZ7., both inclusive. 



In the year 1818, Mr. Smyth, one of the four " General Sur- 
veyors^ of the Customs, visited the Ports of Newcastle, Sunder- 
land, and Blyth. 

During his stay in the district, he caused many trials to be made 
of the weight of the chaldron waggon of coals, which he personally 
superintended; and, being forcibly struck by the disagreement of 
the results, and the still greater want of accordance with the statute 
measure, he left orders with Mr. John Liddell (an intelligent officer 
of the Newcastle establishment) to weigh all the waggons that 
delivered by spout to the ships, and to mark each with the weight 
he found it to carry. Mr. Liddell was engaged in this duty for 
many months, during which, he weighed 716 waggons of skreened 
coals, and re-weighed 181 waggons with re-skreened small, for 
the low oversea duty. The weights of skreened coals universally 
exceeded the statute weight of 53 cwt. — and, generally, very con- 
siderably so.* At Ouston Colliery, 122 waggons of skreened 

* Onewaggonat JanowGoIIi0nr«eii^79e«:t« O^n. 7ttw. 
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Hatton Seam, averaged 66 cwt. 3 qrs. 9 lbs., and 24 of the same 
waggons, with oversea small, averaged 51 cwt qrs. 21 lbs. — the 
difference being 9*93 or, in round figures, 10 per centum; which 
difference corresponds very nearly, as will be seen, with the experi- 
mental trials. 

The Newcastle chaldron of coals had been always considered as 
consisting of 24 coal bolls, and such it was deemed to be in all 
colliery leases. How erroneous this was, will be perceived by the 
following experiments, made by Mr. John Liddell, with the utmost 
care, assisted by a party of his own officers, with the Custom House 
scales, weights, and measures — I was myself present during the 
whole proceeding. 

OUSTON COLLIERY— SCREENED BUTTON SEAM. 
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FAWDON COLLIERY-SCREENED HIGH MAIN. 
Eight Waooonb fillbd with 24 Bollb bach, = a Kbbl. 

Tmu. Cwi, qr. lbs, Cwt qr, th, 

24 boUs 67 24 Average per boll ... 2 1 Id 

... 2 1 11 
... 2 1 lU 
„ ... 2 1 13i 

... 2 1 13 
... 2 I ISi 
... 2 1 13 
,, ... 2 1 16 

1 keel = 22 16 1 16* Arerage ^ 24 bolls, 66 cwt 3^. 
19 lbs.« and ^ boll, 265*646 lbs. Numerous experiments after- 
wards confirmed the above, and the following, therefore, is deducible. 
The coal boll {vide further on) content 9615-346 cubic inches, and 
weight 265-646 lbs. The chaldron waggon {vide chaldron waggon) 
content 124*337 cubic feet, weight 53 cwt, content in bolls 22<345 
or TJ^ less than 24 bolls. 

The above measurements and weighings were done in the following 
manner. The coal boll was filled on the ground, with fresh 
screened coals, put down for the purpose— -it was then weighed and 
turned over on a wooden platform, and finally cast into a waggon. 
Mr Liddell and myself accompanied the 8 Fawdon waggons down to 
the staith, and saw them delivered into a keel, the 8 chaldron marks 
of which proved to be considerably under water. 

* Eight statute (cluddrons being only (63 M S*) 21 tons 4 owt. 
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STROKE MEASURE. 

About thjjs time (beginning of the year 1820), the owners of 
Fawdon Collieiy, who bad changed tlieir place of dehvery from 
Camlle to Scotswood, (being driven to the measure by some diffiail- 
lies arising irom le^orship)^ or m other words^ from a apout to a 
keel delivery, experienced very serious inconvenience hy the groat 
discrepancy of spout and keel measure. It has been already shown 
that Ou3ton Colliery vfBs on an average in excess of (even) the 24 
bolls per waggon, as much as SG cwt,, 3 qrs> 9t^s. above 66 cwL, 
3 qrs. 23 tbs.j or 3 qrs. 14 lbs; but such collieries as that of 
Fawdon, working much larger coals^ were enabled to heap on much 
higher tops upon the waggons ; and it was very well known that this 
over measure (or weight) was carried, frequently^ by the spout 
collieries, to an increase of 10 per cent.j and very often much 
-to the extent, even, of one chaldron to the keel, or 9 



^ 
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chaldrons for 8» The keelman, on the other hand, would not take 
in an excess of measure (or weight), but rigidly adhered to their 
weighed marks, and from which loadings too, considerable pilferage 
took place, between the staith and the ship. The magnitnde of 
this evil was found to be of such importance to the owners of Fawdon 
Collieiy, who were so well able to appreciate it, that they were not 
long in determining to appeal to the commissioners of customs upon 
the subject, and, accordingly, I drew up the following memorial 
to the board, being an owner, and having the management of the 
colliery, 

NewcastU-Qpoti-Tyne, tStli of April, 1S2D. 
Honourabk Sin, 

We the Tind*r*iEned, Owners of Fawdon Colliery, m tbo County of Nor- 

thumberland^ delivering ootls at the river Tyne, 4 mUsa ttbore Newcastle Bridge, 

ttad baving the largest eaUhLiabtacQt of keclfi of lui^ collier)' upon the river^ beg 
kave te dnw your attentioii to the coal measure at thi« port. 
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By the 6tfa and 7th of ¥^lliam the Third, c^ 10. (which is the only statute 
that has immediate reference thereto) the Newcastle dialdron measure of coals is 
Used to he 53 cwt 

The keels, conveying coals from collieries lying above the bridge, are wdfl^bed 
at Newcastle Quay, by the Custom House Officers, and are marked by them, at 
both the ends, to the draught of every single dialdron ; being seizable whenever 
the marks which indicate the chaldrons they were professedly put off for at the 
statths, shall be found under water. 

Thus far the act of parliament is completely effective, in relation to eoUierieB 
above Newcastle, because ships cannot pass the bridge, and, consequently, ol 
necessity receive their loadings by keels, under the restrictions mentioned. 

But collieries situate below the bridge, and delivering at once from waggons, 
by spouts, into ships, are, in &ct, under no restraint, short of what it may be pos^ 
sible to heap on their tops, the waggon being held to carry a statute chaldron, 
although it is capable of holding upwards of a third more than that quantity, and 
has been found so loaded by the officers of the customs without being considered 
liable to seizure. 

This evasion of the legal measure (or weight) has arisen from the adoption 
of spouts, and the practice of shipping coals directly fit>m the waggons— a system 
commenced long after the act of William the Third. The waggons carrying coals 
fit>m the pits to the river, at that period, were not regarded by the act, because 
they delivered into keels, which effectually limited tlie measure, (or weight) and 
being loaded then with heaped tops, were not calculated for any positive or defined 
quantity. 

Your petitioners desire to state to your Honors that a disregard of the 
statute measure, by collieries below Newcastle, has, of late, been carried to an ex- 
tent hardly to be credited ; and that, in reality, they are under no control, short of 
72 cwt. to the chaldron, in the place of 53 cwt.— that to the present depressed 
state of the coal trade (which has led to a severe struggle among the collieries) is to 
be attributed the shameful abuse of the power thus possessed by collieries below 
the bridge, over those situate higher up the river ; and which is particularly hard 
upon your petitioners, in as much as that they are shut out frt>m a fidr and equal 
competition — and that further, it is productive of loss to His Miyesty's revenue— 
the corporation dues of this port— and to a number of lighthouses and piers. 

Your petitioners submit that the Legislature must have intended that there 
should be one general and uniform measure of coals upon this river, and that the 
chaldron should in no instance exceed 53 cwt. They beg permission, therefore, 
to suggest, that the only mode (in their opinion) by which the collieries below 



NeiroLstle oin be rcBtnuned fWim eiceetlin^ the Rtafcnte chaldron « ii by the adoption 
of a firtroke raettsure *, which migbt be effiert«l, in the first instance, by yonr order- 
log ledges to beadiJed to the tops of the present apont waggons (all new made oncta 
bemg properly conHtmcted to hold their loads without them) bo ae to renikr them 
capable of carrying 53 cwt^ each} with a level buHb^^ confined to auch ledges. 

When yonr Honora consider the immeose capital embarked m oollieKes in 
thU difltrict — the great number of meo employed La them, and their various rami- 
fications— and that tbe late strike of the keelmanwas occasioned hy the curtailmetit 
of their work, in coneequence of the undue advantage gained over them by the 
Apout collieries (as herdn bas been set forth) } yonr petilioneT^ humbly hopCj and 
trust, that the state of tbe coal meajiurc of this port will be deemed by your 
Honourable Board of sufficient importance to call for^ and receive, your immediate 
and most scrioQs atteotioo. 

Yow petitioners r with all posaible deferencCj beg leave to suggest, that your 
Honors would be greatly assisted in your investigation of the matter complained 
of, were you to order before you Mr. John liiddellr a Landing Surveyor of this 
port^ who is eitensively experienced in all the bearings of the question. 
Yonr petitioners beg to subscribe themselves, 

Your Honors' very obedient and humble Servants} 

On behalf of the Owners of Fawdon Colliery, 
(Signed) BENJAMIN THOMPSON. 
To the Honoun.blc the Commissioners of His M^^eaty'a CnatomSi 
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The above memorial was sent hy my friend the late Mr, Archibald 
Reed (at that tune Mayor of Newcastle) to hia GrEce the late Duke 

of NorthumherlaTid, with a request that he would hand it to the 
Lords of the Treasury, This was at once complied with by the 
Duke; and from tlie Treasury it was parsed to the Commissioners of 
CuatomSj who, shortly afterwards, transmitted it to Newcastle, to he 
reported upon by the Collector and the Comptroller of the Customs^ 
and the follo^ng is a copy of their report. 
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Cuatom Hou«ei Newcastle -mpon-Tyne, 25tliMay, 1820^ 
Honorable Sirs, 

Endoaed, wc retnm the petition of the Owners of Fawdon Colliery, relative 

to the eoal tneasnje on the river Tyue, and beg leave to report that we entirely 

differ In opMon with tbe petitionera as to the Newcastle chaldron beinef altered 
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from 53 cwt, the legal itandard as fixed by the 6 and 7 William tiie Tliird, cap. 
10. in the conveyance of coals by waggons to the sponts to be pat on board ships. 
The waggons of all the collieries on this rlTer below Bridge being weighed and 
marked and, as directed by Mr. Smyth, Sorreyor, to the greatest quantity they are 
capable of containing ; therefore in shipping coals by waggons on board Yessels 
bonnd to Foreign Ports, the tidewaiter notes in his book and on the soffisrance the 
nnmber of every waggon and the weight it is marked to carry, and when the 
loading is completed the weights are totalled and then reduced to chaldrons of 53 
ewt. eaeh; and with respect to the shipping of coals coastwise, we are ftdly con- 
Tinced that the mstanoes are very few in whidi fitters have granted certificates for 
a lesser qoantity than actoally shipped, as on reference to some hundreds of retnms 
for vessels delivered at London, we find that they generally make ont in dne pro- 
portion, which we humbly submit is a sufficient proof that frauds are not pactised 
on the revenue as stated by the petitioners. We are however aware that little un- 
intentional inaccuracies will (so long as coals are shipped by weight end delivered by 
measure) occur in the granting of certificates for the shipment thereof coastwise, 
which probably might be avoided if that part of the Act 52 George Third, ca^, 9, 
which allows the fitter previous to the commencement of the loading, to deliver in 
a certificate of the quantity which he intends to ship, which is the usual practice 
here, were repealed ; and we are of opinion that the notice given agreeably to your 
Honor's general order of the 19th instant wUl serve as a salutary dieck upon coal 
fitters. We beg to observe that if any waggons have been altered after the weighing 
and marking thereof so as to be capable of carrying, a greater quantity of coals 
than they are marked to carry, as insinuated by the petitioners, we conceive the 
officers whose more immediate duty it is to inspect the waggons at the staiths, 
would seize the same under the Act 55th George Third, cap. 118. sec. 7. 

On that part of the petitioners' statement wherein it is suggested to have the 
waggon restricted to carry precisely 53 cwt. with a level surfoce, we b^ leave to 
observe that such a measure is in our opinion theoretical and not likely to leiid to 
any practical good, and to add that it appears to us unreasonable that the proprie- 
tors of one colliery, who may frt>m their locality labour under some disadvantages, 
should expect that all the other proprietors of collieries on this river should be 
compelled to have their waggons altered ; but if even they were, we do not perceive 
how that is to prevent the fitters from shipping an excesss whatever regulations 
might be adopted, if so indiived, which is humbly submitted. 

We are your Honors' most obedient Servants, 

rs- ed^ rCHAS. OGLE, 
C igned; |tHOS. GIBSON. 
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Although this feeble document^ is, perhapa^ hardly worth com- 
menting upoD^ I deem it right to advert to one or two points in iL 

It was not sought hy the petitioners (as stated) to have the 
legal standard of 53 cwt. altered ; hut to have it generally, and oot 
partially, established. 

Hie waggons were not weighed and marked " to the greatest 
quantity they were capable of containingj'' but their loadings, only, 
as they were found (by Mr. Liddell) to have been filled, according to 
the will of the colliery seiTants, were weighed Euid marked upon 
them. 

All the waggons below bridge were of like dimensions, being made 
conformable to the Custom House gage, and examined, and 
hrandedj by the officers, with the Custom House mark, before they 
were allowed to be used — the waggons above bridge, not being cog- 
nizable by them at alh The waggons of J arrow Colliery had been 
aiade by the spout standard ; yet Mr, Liddell fcjund their loadings 
to range between the two extremes of 66 J cwt. and 72^^ cwt. 

There was no insinuation in the petition that waggons had ever 
been altered (after being weighed and marked) to carry a greater 
quantity of coals; neither was Fawdon Collieiy a solitaiy case of 
suffering — the grievance was equally applicable, in degree, to all the 
above bridge collieries; but the owners of Fawdon were, probably, 
most alive to the evil, from their recent change. 

fThe report of the Collector and Comptroller had, evidently, no 
eight with the Commissioners, who wisely came to an opposite con- 
usion, complying fully with the object sought by the memorial. 
A letter from the Secretary to the Treasury, to the owners of 
Fawdon Colliery, communicated the information, and the following is 
A copy of it. 
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Traurory Chamben, 14th July, 1820. 
Gendemen, 

Hvring 1«M hdon the Lords CovmkioiMra of W^ Mimtjr't Treamry, 

your memorial tnggestiiig that the waggons used m carrying ooals should he oon- 
ftmcted so as to be filled to a level sur&oe, I am commanded to acquaint yon that 
my Lords concar therewith, and the Commissioners of Customs have directed a 
elanse to be inserted into ihe new Commission abont to be prepared tw marking of 
keels and waggons used in the Hivers TJrne and Wear, whicb my Lords trost will 
remedy the grievance complained of. 

I am Gentlemen, &c, &c., 

(Signed) R. LUSHINGTON, 
To te Owners of Fawdon ColUery. 

The new commission for the admeasnrement of keels, waggons, 
8lc., on the rivers Tyne and Wear, bearing date the 30th of Almost, 
1820, contained the following r^ulations in reference to the fore- 
going subject of stroke measure. 

" And whereas it has been represented to the Commissioners of our Customs 
that great irregularities have arisen m the shipment of ooala by waggons, 
firom the practice of heaping the coals considerably ^bove the rim of the 
waggon ; you are to take care that such practice be discontinued, and that 
in future all waggons, or other carriages, used in the immediate shipment 
of ooals, be filled with a levd surfiice, and weighed to the utmost ooBSent 
they are able to carry when filled." 

" You are not to weigh, luark, or number, or allow of waggons or other car- 
riages of different dimensions being used at one and the same place, but 
shall cause the length and breadth at top and bottom, and height upright^ 
to be careftilly taken ; aiid on the dimensions of the several waggons at 
each coUiery bemg fo^nd of an uniform size, you shall cause such waggoiui 
or other carriages to be fully loaden with a level surface at the pit, or 
other place of loading ; and you shall proceed to weigh the coals at the 
staith, or most convenient place, and the weight thereof shall be marked 
on such waggon qr other earriage, and deeiued the utmost content whieh 
such waggon or other carriage is allowed to carry.'' 
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WEIGHTS AND MEASURES OP COAL. 

On the 4th February^ 1820, I procured the loan of a standard 
coal bushel measure from the Newcastle Custom House, and at the 
same time a stamped coal boll from Wallsend Colliery, which latter 
was the only one in the district that I could hear of. By careful 
measurement I obtained the following dimensions. 

COAL BUSHEL. 

Depth 8^ inches. 

Mean of 4 diameters at top 18A — 

Ditto 4 ditto at bottom * 18A — 

General mean diameter 18^ — 

Content 2223*48 cubic mches. 



COAL BOLL, 
i/sptn ••• ••• ••• ••• ••• ••• ••• •«• ••• lo mciieft. 

Mean diameter at top 29| — 

Mean diameter at bottom 31} — 

General mean diameter dOtt — 

Content 9615*346 cubic inches. 



CHALDRON WAGGON, 

The following measurements are the mean lengths, breadths, and 

depths, lor calculation, of a standard chaldron waggon. 

Mean length of the hopper ••• 5-895 feet' 

Ditto breadth ditto 4 • 125 do. 

Ditto depth ditto 3-605 do. 

Upon the bottom board, and below the top of the soles : 
Length 2-75 feet, breadth 3-5 feet, depth 23 feet. 
Less two battens 275 ft. by 0-83 ft. by 0.25 ft. cont. 192735 



(JuMe F€et, 
Content 87-66233 



89-68968 
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CMeFeH. 
Deductions from the hopper : 

The side and end cleading^ curve inward \i inch. 

The two bottom end angles are filled up to give 

a shooting slope to the opening for the bottom 

board,—- these added together, are 6-89390 

Content of the hopper, from the bottom board to 

the underside of the top rail • 82-69678 

For the depth of the top rails : 
Length 7-5 ft. Breadth 5-25 ft. Depth 0.25 ft 9-84375 

The total content of the body of the chaldron 

waggon 92-53953 

Consequently there remains to be heaped on the 

top, in cubical measure 31-79747 

Which makes the full content {vide page 44) of a 

Newcastle chaldron ••• 124-33700 

Mr. Liddell (22nd March, 1819,) found that 3 upheaped stan- 
dard coal bushels exactly filled a coal boll measure by the stroke. 
This, very nearly, but not perfectly, bore out my experiments on the 
same subject, which were as follows : 

By the 12th of Anne^Stat. 2. and cap. 17, the coal bushel is to 
be made round, and to measure 19i inches from outside to outside, 
and must contain 1 Winchester bushel and I quart of water. 

Cub.Jneheg 
A Winchester bushel, or 8 gallons, each containing 

268'>8 cubic inches, make an aggregate content of 2150*4 

And the solid content of one quart of water is ••• 67-2 

According to 12th of Anne the content of a coal 

bushel is ••• ... ... ••• i«* .i. ••. ••• 2217-6 



THE HEAPED TOP. 

Cubic F^tt^ 
A ciTcular measure of coals (smalj) corn, &c.^ 

upheaped, will have a conical top, naturally 

formed^ whose height will be two thirds ita base, 

Tbo base m this case is 19^ inches diameter, and 

the height of the cone, consequently, 13 inches; 

the content therefore is 970-56 



The content of a bushel of coals is 1-845 cubic 

feet, or, in inches 3188-18 



The content of the coal busbd, thus obtained^ viz., 3188-18 inches 

I X 3=9564-54 inches, should have agreed with my measurement of 

tfae coal boll ; but proving to be deficient by 50-8 incheSj or ^'^y - 

if a quartj the error is to be attributed to my method of adding 

ie uieasurement of the heaped conical top to the content of the 

body of the busheh The cubical measurement in inches of the coal 

bushel of the 12th of Anne, viz., 2217-6^ must be admitted to be 

correct, because the calculation consists of figures founded upon 

nnciiiestionable data, and are, therefore, incontestable* So much for 

the body of the measure, and next as to the heaped top^ which, aa there 

does not appear to be any definite mode of measuring, it remains for 

3Blogy to be resorted to» I assume my gage of the coal boll to be 

\ery nearly (and therefore adoptit as) the correct measurement, viz^, 

9615*340 cubic inches. If, therefore, the content of the stroke 

I bushel be deducted from one third the boll, the remainder will 

necessarily give the measurement of the heaped top* Example, 

9610 346 ^ 3—2217-6 = 987»515 cubic inches, the solid measuro 

of the top, which, consequently, makes the full cubical measure 

of the coal bushel (987-616 + 2217-6 = ) 3206-115 inches. 
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The measurements of the Newcastle chaldron waggon of coals, 
the Newcastle coal boll, and the standard coal bushel, with their re- 
spective weights, having been set forth, I shall just gite one example, 
in support of the views taken, and so fully explained, with respect 
to the heaped top, and the correctness of the weights and measures 
now laid down. On the 21st March, 1821, when the wi^gons of 
Fawdon Colliery had had tops affixed to them for the purpose of 
their carrying 6S cwt. by. the stroke,! had one of the best of them 
(nearly new) s^eclaji for k trial, as to its content in weighty and 
measure. It was first gaged with the greatest possible minuteness, 
and proved to be of the capacity of 124*41 cubic feet 53 cwt. of 
coals nicely weighed, were then shovelled in from a stage, and being 
carefully trimmed, were found to fill the body exactly level with the 
top of the ledges.* This experiment^ it may be supposed, was highly 
satisfactory to me, as it proved the general accuracy of the various 
trials given, as also of almost innumerable others not given. 

I was never able to make out anything like a satisfiictorj 
connexion of weights with the ancient Winchester measure of coals. 

The 6th and 7th of William the drd, cap. 10, sections 2 and 3, 
establish the Newcastle chaldron of coals at 53 cwt.«— the wains at 
17^ cwt. and the carts at 8f cwt. — and that 3 wains, or 6 carts, are 
to be reckoned a chaldron, although these numbers bring out only 
52^ cwt., as for the Newcastle chaldron. 

The following extract, firom Rees*s Cyclopeedia, furnishes a cal- 
culation based on the latter figure — it is given under the word 
-*' Measure." 



* Vawdon CoIHery, at that time, delivered above bridge, and the addition of di6 top*, fbr 
stroke measure, was not a thing incumbent on the owners, but it was deemed advisable, in order 
to intore a uniformly correct chaldron of coals. 
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''The statute London chaldron is to conmt of 36 hush el a heaped 
up^ eooh bushel to contaJn a Winchester bu^el and one quart, and 
to be l^i^ inches diameter externally — aud as it has been found by 
repeated trials that 15 London Pool thaldrona are equal to 8 New- 
castle chaldrons, if we reclcon 62} cwt, to the latter, we shall have 
28 cwt, to the former, or 3136 tba. to the London chaldron/' 
1^ Why parliament made the Newcastle chaldron both d3 cwU and 
^2i cwt. does not appear, nor hare I ever been able to obtain any 
information on a subject that seems to present so strange a contra- 
diction ; but a^ regarded coals shipped by Wftggons^ it is perfectly 
I clear, that 6Z cwt was the cbaldroa, 
I Dr, Hutton seems to have fallen into the aame error as the 
jCyclopcediaj as he found the above estimate nearly confirmed by 
experlmentj for, weighing 1 peck of coals, he found it amounted to 
SI} tbs. and 4 x ^H = 37 1bs< for the weight of a bushel^ and 36 
X 87 ^ 3132 lbs. for the weight of Lhe chaldron ; to which, if the 
weight of the odd quart be added (3 tbs* nearly), we shall have 3135 
lbs. fot the weight of the chaldron, or only one pound less than that 
which is given by statute* 

On the lOlh of January, 1822,* my then partner, Mr. Chai^les 
PerHns of London, knowing that I had been at great pains to obtain 
bformation on this very unsatisfactory subject, caused to be weighed 
for me, with the utmost possible care, 12 sacks of coals, measured 
by the standard cool bushel, which were found to average SStbs, 
and a small fraction to the bushel, being Sflbs. nearly, less than Dr. 
Hutton. But it is in vain to look for agreeing results where a 



■ StiBDge to «?* thflt hltliougb J bb) some knowledge of Blmost every persoTi m tho Ndrth^ 
ittbeperioEl referred to — \\i. 16^^ to 1952— ut all vcncd kn tht codlI ttaJc af iht diptrict^ I never 
iWiilild CdMIui wtth anjr one who «uld ^vt m« tbe It;int vjilubble tnforinatiDii oa the 4abjpctii 
' ducuuioia, »iid« indeed, 1 have rcosoo to UiLck thej Df^ver had been (uHly investigated 
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heaped top is an element of the experiments, for, although it is in 
the power of the person up-heaping the bushel to make a great dif- 
ference—less or more — in the amount of the cone, yet that person 
is utterly unable to fill always nearly alike, if he wished it — ^the ex- 
tremely varying size of the coals themselves, also, rendering it a 
thing quite impossible in that point of view. 

Having, after long research, and very numerous trials, arrived at 
certain conclusions regarding the weights and contents of the coal 
peck, bushel, and bo]] (although I must confess they do not perfectly 
satisfy me), I shall conclude this protracted article, by tabulating 
them, to suit the London, as well as the Newcastle coal measure. 

THE LONDON COAL MEASURE. 



Cui. Jnehei. 


li*. Avoir. 


Peck. 










8Q1-278 


22 137 


1 


Bmhel. 




3205115 


88.548 


4 


1 


Sack, 




9615-346 


265.646 


12 


3 


I 


Vat. 




28846-035 


796938 


36 


9 


3 


1 


L.C. 


115384.152 
or 66.773 c ft. 


3187.752 
or 28.462 ewt 


144 


36 


12 


4 


1 



According to the above table, 8 Newcastle chaldrons make 14.89 
of the London. But if the Newcastle chaldron is taken at 62i cwt. 
then are 8 of the first mentioned exactly equal to 15 London, 
weighing precisely 28 cwt. and the bushel 87^ lbs. It appears, also, 
that the London sack, and the Newcastle boll, are just the same in 
measurement and weight— posaiblv die latter might be taken frotn 
the former P 





THE NEWCASTLE COAL MEASURE* 



CMh. Inchet. 


lbs. Avoir. 


Peck. 






. -^ 


801-278 


22-137 


I 


B^heL 




320^11^ 


88.543 


A 


1 


Both 




9615 346 


265-646 


12 


3 


1 


Chald. 


214854,906 
or 124337 c.Jf. 


6936, =53 

cwt. 


268.140 


67.035 


22-345 


1 



^ 



The measure of coals has ceased to be a subject of interefltr in 
msequence of weight being substituted, both to, and Jrom, the 
ship, as also in the London retail trade. The Act of PaTliamcnt 
which establiabed the weighing system, was passed in October, 1831. 
I This salutary change from a system (at one period) fraught with 
^cndieas frauds, and anomalous inconsistencies, to one yielding 
results of mathematical accuracy, may be said to have sprung out of 
the proceedings instituted by me, when a very near approximation 
to a truly defined measure (and weight) was effected in the substi- 
tion of the stroke for the heaped tops^ which being analogous to the 
treatment of grain, cannot be far from the truth, if properly attended 
to. 

This change from weight to measure, was followed by a corres- 
ponding alteration in the mode of ascertaining the pitmen s eammgs 
weight being also adopted in the collieries instead of the old corf, or 
basket, measure — a change attended with beneficial effects^ as there- 
by the interminable disputes (on that head) between the coal owners 
and their workmen were got rid of. 
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EXTRACTS FROM ACTS OF PARLIAMENT RELATING 
TO THE COAL TRADE. 



6th akd 7th, William thb Sed, Cap. 10. 

Seeti&n L — Refers to the 9tli of Heniy tbe dth and the 30th of 
Charles the 2Qd, which have (it is stated) proved insuffideat to pre* 
vent frauds. (It is worthy of heing remarked, iiowever, that the Act 
of Charles, just referred to, sec. 2, cap. 8, fixes the chaldron at 21 
bolls heaped measure, each boll to contain 22 gallons and 1 potde.) 

Section 2. — Commissioners from time to time to be appointed for 
admeasuring and maitog all keels, pan keels, pan bciata, and other 
boats, and wains and carts nsed, or to be used^ for the canjring of 
coals, allowing 53 cwt. to every chaldron* 

Section 3.— -The weight of coals in each wain to be 17^ cwt, and 
itt' each cart df cwt, and 3 such wains, or 6 such carts, shall be 
reckoned for one chaldron, such only as are employed in carrying 
coals from the staiths to be directly put into the ships, and no o&er 
i^hall be admeasured or maiked* 

iSeciion 4.— ^Tbe Commissioners appointed by Hia Mi^^sty to ad- 
measure keels, &c., to give three days notice of the time and place 
to the owners, and shall cause the keels and boats admeasured to be 
marked and nailed on each side of the stem and stem-post azid Bud- 
Aip thereof, or otherwise as they shall direct The wains «&d carts 
to be marked and nailed on the heads and sides, or otherwise as they 
riiall direct, by persons appcnntad and swmh before them for the 
true performance of this duty ; and owners neglecting to have them 
measured after such notice, or using them in carrying coals before 



lieiug measured, to forfeit such keels with the coals on board them, 
imtess the same shall happen, from default of the Coimnissi oners. 

Section d. — No such keel or beat to he measured, marked^ or 
uailedj but hetweeu the 2dth of March and the 29th of Septemberj 
nor to cany more thao 10 soch chddrons of coals at a time — at 
Newcastle^ to be done at the New Quay, and those of Sunderland, 
to be admeasured at Lambton'a Staith on the Weatj and not else- 
where. Keels and boats belonging CullercoatSj Seaton Sluice, 
Slyth Nookj and all other places in Northumberland and Durham; 
ad also all wains, cattSj &lc,, to be admeasured and marked at such 

ties and places as the Commia^^ioners shall deem £t. 

Sectitm 6. — If used previous to being measured, &:c», to be for- 
feited together with the coals* 

Section 7- — Marks removed or altered — offendeni to forfeit £10 
l>^-and keels, &Cj as often as such oSence shall be committed, to be 
Ke-admoasurad, &c. 



Thb 9th of Anne — Cap, 28* 
Section 2, — Every fitter, vendor, or other person^ shall sign and 
glive to every ship-master, a true certificate, containing the day of the 
month and the year of such loadings the master's and ship's name, 
the exact quantity, and name of the colliery, and the price paid for 
each sort loaded on board — failure ihereofj or granting a false cei- 
ttficate, offender to forfeit ten pounds. 
Section 6. — Any ship-master whose vessel is loaded with coals 
ily, to be delivered coastwise, may^ upon producing his coast cocket 
ad making oath of the true quantity of coals aboard his ship (such 
Quantity not being less than expressed in the cocket) before the 
pioper Officer of Customs, in any port in Great Britain, pay the 
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oversea duties for such coals^ and shall receive a certificate of such 
payment in discharge of his coast^hond. 

Section 8. — ^Every fitter, or other person, unng keels, carta, wains, 
or other vessek not measured, gaged, and marked, according to law, 
in shipping coals on hoard ships, shall forfeit ten pounds. 



The 12th of Anne — Stat. 2nd, Cap. 17. 

Section 11. — The coal hushel shall be made round with a plain 
even bottom, and be 19)^ inches from outside to outside, and contain 
one Winchester bushel and one quart of water — to be a heaped 
measure. 

Section 12. — ^The standard bushel to be kept in the Exchequer. 



The 1st of George the 1st, Stat. 2, Cap. 28. 
Makes perpetual the Act of 9th of Anne— Cap. 28. 



The 11th of George the 2np, Cap. 15. 

Section 8.— Commissioners appointed by the 6th and 7th William 
drd are authorised to admeasure, weigh, and mark all waggons, bar- 
rows and other carriages whatsoever used, or to be hereafter used, in 
loading ships with coals. 

The 22nd of Gsorgb the 2nd, Cap. 37. 

Section 1. — ^Vessels having exported coals, culmn, or cinders, 
not to be cleared outwards, either coastwise or foreign, until a cer- 
tificate is produced that the duties were fully paid for the last voyage 
-—penalty on the officers one hundred pounds. 

Section 2.— Limitation of action. 
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Section 3j — If a vessel clears coastwise and proceeds oversea^ and 

"delivers the coals, &c,, or aiiy part thereof, not being compelled by 
I necessity to such proceeding, the master shall forfeit five sbil lings 
per chaldrou for every chaldron so dellveredj over and above the 

^^■^P The IdTH OF GzQBOE the 3rd Cap* 27. 

^P' Section I. — Extends the Acts of the 6th and 7th of William the 
3rdj to other ports in this kingdom from which coals are shipped. 
The regulations in thiSj and the following sectiens, place the practice 
on the same footing aa at Newcastle and Sunderland- 

Seciion 6. — Keels^ &Cv to be registered by the Collector and 
Comptroller, with the time and place of measming, the dimensions, 
the names of the owners, and the quantity of colds which each keel, 
&C.J will cany up to the mark thereon. 

I"' ,...,...,.„„.....„,.. 
ction L — No keel, pan keel, pan boat, or other boat, wain, or 
ain> used in the carriage of coals, that has been repaired, or altered, 
so as to cany a greater, or a less quantity^ than on their first 
meaattrement, or having their rails, or marks removed, so that the 
loading cannot be ascertained in the usual way, whether by acci- 
dent or otherwise, shall be again used until re-admeasured, on for- 
H^tUTB of such keel, &c., &Cv together with the coals found on 
board thereof. 



The 25th Geosge 3ed, Cap. 64. 
Repealed by the fiSnd of George the 3rd, cap* 9* 
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Seeiion 2.-— Notice of repairs or alterations to be ffvea to the 
Commissioners by the owners. The Commissioners, within 24 
hours after recttpt of snch notice, shall giro three days notice of 
the time and place lor re-admeasurement 

Seeiion 3.<»If any marks are removed by acddent, and without 
intention of fraud, after such keel, &c., has been fully loaden, to be 
permitted to disdiarge the same ofits contents. 

Section 4. — ^Persons wilfully removing or defacing marks put 
on keels, &c, shall forfeit a sum not exceeding five, nor less than 
two pounds. 



Thb d9iH OF Gbobgs the 8bd, Cap. 84. 

Section 1.— The purchase by the Crown of the Didte of Rich- 
mond's duty made lawful. 



The d9iH akd 40ih of Gsobgb thb Sbb, Cap. 43. 

Section 1. — The purchase of the Duke of Richmond's duty 
confirmed. 

Thb 45th of Geobgb the Sbd, Cap. 128. 

Permits the introduction of coals by canals, into London. 
Reference made thereto, also, in the 50th of George the 3rd, cap. 
110, as well as in the 53rd of the same reign. — Cap. 135. 



The 52nd of Gboboe the 3bd, Cap. 9. 

Section I. — Repeals the 25th of George the 3rd, cap. 54. So 
fiir as relates to England and Wales. 

Section 2. — No cocket to be granted for coals, cuimn, or cinders, 
nor shall the master be permitted to load any, until die fitter, coal 
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owner, or his agent, deJtvers to the CoUector^ Comptroller, or other 
proper Oflicer, two certifier tea. expressing the real quaniity inteuded 
to he loaded, signed with his or their own hand or hands, which the 
collector will sign also, and register in a public book — one of which 
certificates to be returned to the master, and the other to remain in 
the custody of the CoUector. All persons to have access tboreto 
without fee, and no vessel to be cleared without such certificate. 
Stction 3. — Cockets to be granted on delivery of certificates. 
Section 4, — Certificates to express the tmo quantity of coals, 
calmn, or cinders, to be exported beyond sea* 

Section 5* — False certificates to subject fitters to one hundred 
pounds penalty. 

JSeetwn 6, — Auy vessel that clears coastwise^ but delivers over- 
Itea, to pay export duty on the greatest quantity of coals the ship 
con carry, and also three shillings per chaldron Winchester measure ; 
but on proof before the Collector and Comptroller, by thtj master, 
mate, and two of the mariners, that the vessel was forced oversea by 
adverse windsj &c«, and also admission thereof signified by the Com- 
missioners of Customs^ such three shillings per chaldron to be 
retomed by special certificate^ and the master's coast bond dis- 
•harged, 

K Section 7. — Vessels to be admeasured at the port of retam, to 
determine the greatest number of chaldrons (Winchester-measure) 
they can carry. The admeasurer to bo paid ono-penny-half-penny 
per chaldron. 

^P Section 8. — The entty and registry of the certiiicates to be ad- 
mitted as evidence. 

^b Section 9, — The recovery of penalties, 

^B Section 10. — General issue may be pleaded. 
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Thb 56tb of Gborgb the 3kd, Cap. 1 18. 

Section 7. — ^Keels, boats, waggons, &c», found to Hvq « greater 
quantity of coals than by their marks they are allowed to cany, 
whether by weight or measure, coastwise or foreign, to be forf^ted 
•^-one moiety to the Officer, and the other moiety to the King. 



The 56th of George the 3rd, Cap, 127. 

Section 1. — Coals that have passed through a riddle or sJo^een, 
the bars of which are not, in any part, more than three eights of an 
inch asunder, shall be charged with the same duty as culmn, on 
being exported oversea. 

Section 2. — ^A certificate under the hand of the owner of the pit, 
or his known agent, shall be delivered to the Collector, specifying 
the real quantity of coals he has pissed through such riddle or 
skreen, stamped as directed by this Act, and the nieane and residence 
of the owner of such coals, and a description of the situation of the 
mine from which they were raised. 

Section 3. — Mine owners to provide riddles, or skreens, which 
shall be stamped as the Commissioners of Customs may direct. 
Coals of a larger size to be charged full duty. 

Section 4.— Coals entered at the low duty, but which shall have 
passed through a riddle, or skreen of larger dimensions than is 
allowed by this Act, shall subject the owners to a penalty of £.10 
per Newcastle chaldron. 

Section 5. — Officers to attend the skreening pfthe coals when 
practicable, and when unable to do so, may cause them to be re- 
skreened. 
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8eeHons 6 and 7. — ^Direct how the duties are to he levied and 
applied. The orders issued hy the hoard under this Act, were as 
follow. 1816, July 19th, No. 037,— and Septemher 26th of same 
year. No. 439, viz., that the law does not require the riddle or 
dcreen to he retiform — 1817, January 9th, No. 17, the skreens 
must be made retiform — 1817, February 13th, No. 84, revokes 
the order of 9th ultimo. No. 17,-1817, February 27th, No. 118, 
Skreens, the bars of which are of cast-iron, may be used without 
haying cross-bars— ». e. not reticulated. 



REMARKS AS TO THE LOW DUTY ON 
SMALL COAL. 

The reduction of duty on a certain description of small coals ship- 
ped oversea, which the last referred to Act provided for, originated 
in a conversation at one of the Wear Coal Trade Meetings, held 
at Chester-le-Street, in the year 1815, between Mr. Robinson (the 
then Collector of Customs at Sunderland), the late Mr. Thomas 
Croudace, and myself; when I suggested the increased exportation 
which would be likely to arise, should such a reduction be allowed ; 
and the benefit which the coal-trade would gain by shipping ojflf 
what was then destroyed — naming the width of the skreens between 
the bars, and the length which occurred to me as being proper for 
the purpose ; and which were, in fact, th^'uimensions of the skreens 
then, and for some time before, in use at Ouston Colliery. The 
subject was afterwards generally discussed by the meeting, and the 
idea was decidedly thought well of; but f of an inch for the width 
between the bars was considered too little ; as well it might be, \ 
indi being the most common gage at that period, and even as wide 

K 
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as I by no means uncommon ; but then it must be borne in mind 
that the screens were rery shorty and that a large portion of the 
coals passed down them, did not come in contact with the bars at all ; 
which has been alluded to before under the head of Coal Skreens, 
page 20. Very soon after this, Mr. Robinson, and some others of 
the party, paid a visit to Ouston Colliery, and were satisfied in 
regard to the skreens. That gentleman opened the subject to the 
Commissioners of Customs, and a correspondence ensued> which 
. ended in their recommending the matter to the Government, and a 
Bill was brought in, and passed into law, just before the death of 
George the Third. 



ON THE WEIGfflNG OF KEELS, 

AND THEIR BUOYANCY AT DIFFERENT STATES OF THE TIDES, 
AND AT DIFFERENT PLACES ON THE RIVER TYNB, 

The Keel Commission requires that all keels, &c., on the River 
Tyne shall be weighed and marked at the (Newcastle) New Quay. 
At low water the river, at that place, is constituted of entirely fresh 
water; and at high water, even, the admixture of fresh and salt 
water, is such, as to make its buoyant property by no means so strong 
as during all states of tide at Shields. 

I was aware that the floating power of the water in the Tyne 
varied materially with the different heights of tide ; but no definite 
information, as far as I had been able to learn, had ever been ob- 
tained on the subject. I therefore determined to ascertain it, and 
having had experience of Mr. John LiddelFs care and tact in experi- 
menting on the weights and measures of coal, I deemed him a fit 
person to be entrusted with the undertaking ; and he very readily 
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undertook it, and charged himself with the execution of the business 
personaUy; and the following minutes are transcribed from his notes: 

** May 11th, 1820. High water at Newcastle (new) Quay at 4h. 12m. p.m. 
** The wei{^ts were put into keel 316, to bring her down to the 8 chaldrons mark, 
and the keel was thus taken to Stella, which is the highest staith on the river." 

** May 12th at ^ past 5, a. m., examined the keel at Stella, and found no visible 
difference in her swimming." 

"At i past 3, p. M., (the same day) examined her at Fawdon Staith (Scotswood), 
and found, there also, no apparent difference." 

** Proceeded with the keel down the river, and examined her carefully at Pelaw 
Staith, (Moody's Quay,) at 40 minutes past 6> p. m., when it took 4 cwt., addi- 
tional to bring her down to the 8 chaldrons mark." 

'^At Russell's Wallsend Staith it took 1 cwt. more, and at Shidds New Quay, 
where we arrived at 8, p. m., it required 12^ cwt. more to bring her to her proper 
marks, making, in all, 17i cwt. At 11, p. m., (the same day, viz, 12th May,) again 
examined her, it being low water, and had to take out 7 cwt, to lift her to the 8 
chaldrons mark ; which made the difference between high water at Newcastle and 
low water at Shields 10^ cwt." 

" May 13th, at 4, p. m., found that the keel had freed considerably during the 
flood tide, and that to bring her to the 8 chaldrons mark it now took 16^ cwt., 
additional to the 10^ cwt., (the excess of the floating power of Shields low water) 
which consequently determines the difference of high water at Newceatle New 
Quay and Shields New Quay, to be 27 cwt." 

There resulted, from the above experiment, this satisfactory fact 
—that the New Quay at Newcastle is a very proper place for the 
Commissioners' operations, of weighing and marking ; for, if the 
keels are put off at the staiths, above bridge, with their just loadings 
(conformable to the marks), they can never, at any stage of the tide, 
in any part of the river, be liable to seizure, for their marks, by 
being out of the water, may indicate a deficiency of weight, but 
never can show a surplus by being sunk below it. 

The case of the spout keels, below bridge, is somewhat different 
-—there may, at times, be a discrepancy between th^ real and ap- 
parent weights, prejudicial to the colliery owners ; but as the load- 
ings of such keels are determined by the waggons, there is little 
likelihood of any inconvenience arising to those parties. 
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WEIGHT OF COAL IN THE SOLID, AND IN 
THE BROKEN STATE. 

Coal, in its natural bed, pretty strongly indurated by time and a 
heavy superincuitibent covering, weighs 78-12 lbs. per cubic foot 
The same coal in the broken, or wrought condition, as generally 
delivered into waggons, on the pit bank, over skreens, the width 
between the bars of which is f of an inch, weighs about 47-87 lbs 
per cubic foot; or, the solid to the broken coal, as 100 : 61-27. 
The small coal produced by such skreening, passed over a A of an 
inch skreen, weighs about 43*08 lbs per cubic foot, making the solid 
coal to the re-skreened small, as 100 : 66' 14 ; and the f skreened 
best coal, to the re-skreened small, as 100 : 90 ; which represents 
this latter description of small coal as one tenth lighter than the 
merchantable best coal; the trials which brought out the above 
figures being made chiefly on the Wear Hutton seam. 

A seam of coal 1 inch thick contains, as it lies in the natural bed, 
47*77 Newcastle chaldrons in an acre, being in weight 126 tons, 
12 cwt. 

A seam 1 foot in thickness contains 573-26 Newcastle chaldrons!, 
or, 1519 tons 3 cwt. qrs. 11 lbs. — And a seam of 1 yard thick 
contains 1719-79 Newcastle chaldrons, or, 4557 tons 9 cwt. 1 qr. 
5 lbs. — The weight of a cubic yard in the natural bed being 18*83 
cwt. 

A summary method of calculating the quantity of coal in an acre, 
in the counties of Northumberland and Durham, is, to reduce the 
seam to cubic yards, and allow three of them to be a Newcastle 
chaldron. This is not quite correct, for if the computation be 
applied to a 3 feA seam, we have in an acre (4840 cubic yards -f* 3 



^=) 1613<66 Newcastle chaldrons^ which is 106 13 cbaldrons less 
than the real quantity, or 6^17 per ceat, below it. This, however, 
for practical purposes, is near enough, and makes the deviation on 
ihe proper side. 
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COAL AND COKR 

So important an off-shoot of the coal trade, has the business in 
coke become, in these northern countieSj that it cannot be necessary 
to offer any excuse for deroiing a little space to some ohserFationa 
relative to the connexion of coal and coke, and the comparative 
powetra of the fuel in its twofold state. 

The beat coking coals of the Tyna, are upon the western verge of 
,e Basin — indeed, the same peculiarity seems to prevail throughout 
the coal-field to its southern extremity. In the first portion, the 
six quarter, and the Brockwell seams, have yielded the Garesfield^ 
tnd Wylam cokes; the first^ being the property of the Marquis of 
Bute; and the latter, of Mr. Blackeit* These, exclusively, as 
regards the North of England, possessed both the home and the 
export markets, for a long period of time; nor were they interfered 
with until within a few years back, when the demand for locomotive 
engines, as well as for abroad, became considerable. Other col- 
lieries, then, in the neighhourhood of those above adverted to ; and 
some, more in the heart of the Easm, with coals not so well adapted; 
and many in Weardale (in the second of the above sections) with 
coal of excellent quality for the purpose ; commenced coke burning ; 
BO that at the present time (May, 1847) the coke trade has risen 
up into one of considerable importance on the rivers Tyne, Wear, 
lod Tees, with a Battering prospect for the future ; as the demand. 
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even now, cannot be met, and new sources of requirement are 
springing up in the shape of railways and foreign markets. 

Deduced from results of very extended operations, I am able of 
my own knowledge to state, that the six-quarter seam yielded 60 
per cent, or something more; and the Brockwell about 53 per 
cent. A chaldron waggon of these cokes, of the Newcastle, or 
statute measure, weighed and taken with care, was found to be 
26 cwt 2 qrs. 8 lbs., averaging 24 lbs. to the cubic foot. The 
commercial (or imperial) chaldron of coke (commonly, but erro- 
neously, called 12 bolls), is a moiety of this, viz., 13 cwt. 1 qr. 4 lbs. 

There are some rather singular coincident circumstances con- 
nected with coal and coke, which I shall now consider. 

In the making of coke, when the combustion is over — that is, 
when the gases are consumed — the waste ceases, however long 
afterwards the charred fuel remains in the oven, closed up, and 
secured against the access of air ; during which^ however, a great 
improvement is going on in the hardening and perfecting of the 
coke. The time requisite for the burning part of the process, 
varies with the bulk of the mass under treatment, as well as the 
nature of the coal itself. An oven charged (of course lightly) for 
a 24 hours carbonization (that is, charging, burning, and drawing, 
inclusive) will have ceased its combustion in about 17 or 18 hours — 
charged for a 48 hours operation, with a good deal heavier load, the 
combustion will be done in 30 or 32 hours. These short periods 
may be said to be for private use — at least in this part of the king- 
dom—as, when coke is designed for sale, and particularly for 
shipment; regard to its appearance is expedient, and with this view, 
much longer times for carbonizing are resorted to, as 72 and 96 
hours, and occasionally even 120 hours ; by which means, a more 
compact, hard, and silvery looking fuel, is obtained. In South 









^eSj the furnace coals are less bitummotis, contain more carboOj 
and are freer from sulphur* A shorter period for carboniziiag is 
practised there, than has been found requisite here ; 24 hours for 
the complete operation being the moat approved time. It is proper 
to observe, however^ that hy far the largest proportion of coke, used 
in the Welsh blast furnaces, is made from large coal in open beds ; 
such coke weighing from 31 to 32 lbs, the cubic foot, 

In round uumberSj it may he said, that coal yields half its weight, 
and an equal bulk, in coke — that the product (thus reduced in 
weight) possesses a heating power as great as the original fueh 
These figures do not e^cactly represent the comparative capability 
and relations of the two conditions of the fuel; but, generally 
speaking, they sufficiently approximate for the present object- The 
quantum of heat thus wasted, by the burning of the gases, I am not 
prepared to state; hut some idea may be fonned of its importauce 
when it is observed that a ton of good Newcastle coal, by the coking 
process^ gives out from 10 to 12,000— say 11,000 — cuhic feet of 
parbureiied hydrogen gas; about 10 gallons of tar; and about 18 

lions of ammoniacai liquor j all wliich products are absolutely 
destroyed. If the gas was valued, as for lighting purposes, at 
the low figure of 4s. per 1,000 cubic feet, it would amount to 
£3. 4s. Odp, giving the tar and ammoniacai liquor in ; while the 
coke produced by a ton of coal, assuming 60 per cent* to be the 
yieldj would be 12 cwt., and the worth, at lOs, per ton, 6s., which 
is less than one seventh of the value of the gaseous product now 
tbrown away. What might be the value of the gas as a heating 
agent (as before remarked], I cannot definitely speak to; but 
I apprehend it will not he rating it too high to take it as 
equivalent to the coke. These facts are very striking and show a 
iride field spread out for the man of genius and science* For my 
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own part I cannot doubt the arrival of the day (how soon^ or iiow 
Ute« is not to be foretold) when the entire products of coal will be 
secured and rendered available. 

Having had no inconsiderable experience in coke making, both 
in South Wales by open burning in beds, and by oven burning in 
this district; and having also experimented with ovens of (I appro* 
hend) every variety of size and shape, it may not be deemed irrele- 
vant^ perhaps, if I offer some (^inicms which have resulted from the 
practice referred to. 

The ovens in most common use here, are of the circular kind^ 
with dome tops. From this figure, I believe, I was the first to 
depart, by the adoption of the parallelogram form, being thereto 
induced by economical views solely, for the quadrangular oven as- 
suredly saves considerably in the cost of construction — 1. in the 
comparative expense of fire bricks ; the one requiring bricks of a 
plain and ordinary size, while the other must have them speciaUy 
made both as to shape and size; which brings them to treble 
the cost ; H. a group of round ovens renders necessary a greater 
quantity of materials in the filling up of the angular vacuities ; and 
3. the workmanship is more ea^ensive. I have found the saving 
to vary between a quarter and a third. Then, as to their compara- 
tive merits, the idea may probably arise, that as the circular oven 
comprehends a more concentrated body of the material, the burning 
should be more uniform ; but this does not appear to be the case. 
An impression is prevalent in this neighbourhood that the larger 
the body of coal employed, and the better is the resulting quality 
of the coke. This is undoubtedly true ; but it is a benefit gained 
at no trifling cost, which may be explained as follows. The larger 
the mass and the longer is the time required to bum off the gases ; 
for while 17 or 18 hours are needed for the combustion of a charge 



adapted to a 24 hours opDration, double that time will be necessary 
for one of a 72 hours process ; and during the time of combustion, 
not only are the gases burnt off, but a quantity of carbon is also 
destroyed at the same lime* Hence, the longer the tune taken for 
burning the gases, and the greater is the waste of coke — a loss, on the 

kwholoj far from inconsiderable. 
They find advantages in Wales by the short periods of carbonia- 
ation, of a twofold nature, y\z., the obtaimnent of a better yield, and 
the turning out of more work by tho same means as to the number 
of ovens — the heat is kept up to a higher temperature by reason of 
these quickly repeated operations, and the short intervals of the 
burnings; which conduces greatly to the promotion of rapid and 
good results^ both In respect of quantity, and the per centage yield. 
By the extended operations, as carried ou here, the heat of the oven 
is greatly reduced^ even before the dravring conunences ; and subse- 
quently, the length of time necessary for the drawing, and again for 
the filling of so heavy a load as 9 or 10 tons (which not unfrequently 
happens), the temperature is^ further, so very much lowered, that 
^_tlie ignition of so large a body of coal is slow, and the combustion 
^Very tardy ; tlie light charges^ on the contrary, gomg ofi^ at once, 

and that very vigorously, 

^B It haa often occurred to me that if an oven (suppose of 10 feet 

diameter) was charged for a 24 hours process^ with 2^ tons of small 

^Kpal (which would form a layer of some 2 feet in thickness) was 

^Te-charged upon the coke, so soon as the gases were consumed, via., 

in 17 or 18 hours, with a fresh suppJy of coal some 18 or 20 inches 

NLbick (about 2' tons) that the high temperatm-e of the oven, together 
Eth that of the coke itself, would be such as to complete the second 
burning, on Lord Dundonald's principle of distillation, stopping up 
Mil the openings for the ingress of air, and merely inserting a pipe 

L 
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kat ptaring off tlie gtses. By these means all waste of carbon woaU 
be pieftnted in the second proceeding, and a mnch greater yidd of 
coke could not fidl to be gained. In case the power of heat was 
fcimd insofficimut to cany out the distilling process, a little air, 
■Mre or has* as might be found necessary to aid the other means, 
ceold be admitted ; but I am of opinion this would not be called for 
«-a big^ doorway mij^t probably be required. 



COLLIERY STORE-KEEPING. 

There are few (secondary) matters coming into the dqwrtment 
of colliery management, more worthy of economical attention, than 
the serving out of stores, by which I mean whale-oil, greasoi tallow, 
naQs, candles (particularly), and all other lesser things properly 
embraced in the category ; and yet, I believe, it was in general a thing 
very little regarded, for I never could find out that, at the period I 
allude to, viz. thirty-six years back, any clear and fully recorded 
account was kept of the dispensing of stores at any one colliery in 
Northumberland or Durham. 

I bestowed some time in the consideration of this subject, and 
after various arrangements and trials, at length, in the year 1815, 
brought into use the following system. 

The individual filling the post of store-keeper, was necessarily 
required, firom his multifarious duties, not only to write a good free 
hand, and be a ready arithmetician, but to be a person of some 
intelligence also. The store-house and office were contrived to be 
conveniently situated, with reference to the joiners' and blacksmiths' 
shops, the com lofts and staUes. His charge was made to comprehend 




m consideTsbly more extensive service than the mere receipt and dis- 
tribution of the stores, and, in factj it became a weighty and important 
office. Besides reeeiving in^ and delivering out, the stores, and 
keeping a journal and ledger, to »boflr sectionally (bjr double entry) 
their distribution ; he had to check the accounts of all tradesmen'^ 
invoices^ and enter them — to keep a time and task account of 
joiners, blacksmiths, waggon way wrigbta, breaksmen and labourers ; 
having reported to him, fortnightly, by the different overlookerej 
such information as lay too distant for his supervision — added to 
which, he was required to make out the fortnightly pay bills, and 
keep a daily account of the pit bank operations T?ith the averages ; 
which will be noticed by and bye. But the pro forma statement, 
or journal entry, for a single fortnight, or pay, given on the two 
succeeding pages, will better explain the nature and extent of the 
store-keeper's emplo^'ment. 

The delivery of coals, at the pit, is not noticed in the account, for 
the reason that it would only have loaded it unnecessarily; the 
Ataithman's return of shipments being the book-keeper's guide and 
^ authority ; and the " Pit Bank Daily Receipt and Delivery" its check. 
The sUtement generally, it is presumed^ will sufficiently explain 
itself, though it may be as well to remark that the orily double 
entries are the accounts entitled — candles, whale oil, grease, tallow, 
and nails. The second column contains the posting figures by 
which these accounts are respectively debited, and at the bottom of 
the columns so headed, are the posting figures \iy which they are 
credited. 
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VICTORIA COLLIERY. 
STORE-KBEPER'S JOURNAL.— HSCEIVED AND DEUYERED. 
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VICTORIA COLLIERY 
STORE^KEEPER'S JOURNAL.— RECEIVED AND DELTVERKD. 
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THE FOREGOING STATEMENT EXPLAINED. 

The whole of the entries are not suljeGted to the doable entiy 

process^ but those only which admit readily of a sectional diyision, 

viiB., candles, whale oil^ grease, tallow, and nails $ whidi five heads 

constitute the material portion of the store department; all other 

deliveries are either passed to the respective accounts for which they 

were furnished, or, in case of there being none such suitable for the 

purpose, they are placed to " Sundries Account*^ as a general recipient 

for all charges that have not express heads to which they may be 

applicable ; which account can be easily run through at the end of 

the year, and any particular list, or lists of charges, abstracted. Thus, 

everything supplied from the Store, is put down and carried to some 

account or other ; and the collective, and entire charge of each, is 

separately exhibited in the ledger at the end of every year. The 

practical object, and the beneficial tendency, of diis proceeding is, 

the ready means that the system supplies of comparing and, conse. 

quently, of checking the consumption — pay by pay — ^month by month 

~^r yearly. Of the importance of some such control, no one, at all 

versed in coUieiy management, can help being sensible, for, where 

direct supervision is impracticable (as in this instance) and the things 

intrusted are valuable, as well as privately useful, (to say nothing of 

heedless waste) it is not to be expected but that a mal-application 

will take place. Malleable and cast iron are received into the smiths' 

shops, and the wright's yard, as are com and hay into their respective 

lofts. These, with timber, and many other things, are only noticed 

jby the store-keeper by way of recording their receipt on the colliery, 

for the book-keeper's information, being at the same time checked 

iby him. It has been an old practice throughout the trade to keep 
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com books^ showing the quantity fortnightly bought in and delivered 
out, with the number of horses ; I adopted a similar practice with 
respect to hay> trussing and weighing the whole out 

At the end of the year the stock of stores is accurately taken^ the 
accounts balanced^ and the actually resting quantities carried respec* 
tiFely forward for the commencement of new accounts — any little 
error^ or difference, being written off to an account of " Gain and 
Loss/' The entries in italics are copies of invoices, &c., which are 
sent to the book-keeper at the fitting office, fortnightly. 

It win thus be seen that full and clear records are kept, by these 
arrangements, of everything received upon the collieiy; and that 
they are, also, fully and clearly accounted for. The whole pro- 
ceeding, indeed, is not more calculated to afford satisfactoiy infer- 
matioii to the owner, than it is to hold a salutary check over waste 
and mis-appropriation. 

Over the leaf is given a single illustrative account, for one year, 
taken from the ledger, with a smnmaiy, which will show how amply 
the expense, under each individual head, is set forth. All other 
accounts should be made up yearly in the same manner, and 
avexaged to the score of twenty-one twenty-peck corves on the year's 
drawings, when the opportunity will be furnished of comparing and, 
cottsequently, of checking such accounts with each other. 
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PIT BANK DAILY RECEIPT AND DELIVERY. 

The following tabular statement, being a fortnight's account of 
die daily receipt from the pit in corves, and the coals sent away in 
waggons, was another of the duties which the store-keeper was 
charged with. I brought this, however, into use, before the fore- 
going system of store-keeping was in full operation. It has been 
adopted at many collieries, but the great bulk of the trade, I believe, 
are either unacquainted with, or do not. practise it. The plan will be 
found to be satisfactory and serviceable, in as much as that the loss 
by small passed through the skreens, is seen daily; and will frequently 
be the means of an excessive waste being curtailed. For, in the 
absence of such returns/ viz., of the average number of corves 
necessaiy to make a chaldron (not yearly, or fomightly even, but 
daily) ; the fact of an exorbitant expenditure to produce one waggon 
with another, has sometimes come upon the owners like a thunder 
bolt — ^I have known some such instances myself, and I have reason 
to believe that they have not been of rare occurrence. Had the 
information which the table gives, been known, the waste, most 
likely, would have been promptly reduced. 

It has been but too common a mistake to rest satisfied by wit- 
nessing the experiment upon a single waggon, made probably about, 
or after, the middle of the day, when the curvings and nickings 
have been mostly brought out of the pit, and the round coals are 
coming away. Any trial made at such a time is perfectly deceptive. 
The true and infallible course is, to divide the number of corves or 
tubs, drawn in the year, by the waggons of coal sent away from the 
colliery : this cannot err, and it would be advisable to check, even, 
the sum total of the annexed fortnightly returns, by such a test. 

M 
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THE TABLE EXPLAINED- 



m 



The headings of die column b will be found su6!icient1y illustvative 
in lliemselrea. The mode by which the number of corves taken for 

chaldron waggon, is obtained thus : — To the quantity drawn up 

e ahaftj add the resting morning waggons and corves, as well aa 
what bare been taken from the heap, in waggons and corves also 
(the operation, whether for a day, or the whole fortnightj being the 
same ; the example adduced embracing the whole statement), 
divide this amount by the waggons sent away, together with the 
coals pnt to the heap and resting, viz., 66 waggons the mornings' 
restings -h 707 xx. 7 c. + 6 waggons taken from the heap = 72 w. 
707 XI- 7 c. the total recceipt ; and per contra, 1,073 waggons sent 
off + fi xz. put to the heap + 76 waggons evenings' restings =1,149 
waggons and d xz. the total delivery. 

These two sums, constimte the divisor and dividend, by which to 
work the question ; bat to obviate the increased trouble arising from 
mixed figures, the foMowing simplified method may be adopted^ 
I From 1,149 waggons — (66 + 6 =) 72 = 1,077 waggons for 
the divisor ; and from 707 xx. 7 c. — 5 xx. = 702 xx. 7 c. for the 
dividend. 

Then 702 xx, 7 c, X 21 = 14,749 corves -^ 1,077 waggons = 13-69 
corves, and decimal parts, taken to the chaldron waggon on the 
average for the pay. 

The column of small sent oflT^ ia a mere record of its delivery, and 
has no reference to the general object of the table. 
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CONVERSION OF MEASURE INTO WEIGHT. 

The substitution of weighty for the measure of coals^ both at the 
colliery loading ports, and those of delivery, was passed into law in 
October, 1831. The waggon heretofore in use, carrying 53 cwt. by 
a level, or stroke top, continued still to be the carriage employed, 
without any change. The colliery accounts, also, were still kept in 
chaldrons ; and the staithman's certificates of loadings being filled 
up, as before, in chaldrons ; it became a work of some trouble, to the 
fitter, as well as one liable to miscalculations^ to convert such 
figures into tons and cwts., which he was compelled to resort to in 
his dealings with the ships. 

The accounts at the coal trade office were kept in tons, after the 
chaldron measure was abolished by law; and the same practice was 
followed at the fitting offices ; for the purpose therefore of saving 
labour and securing accuracy, as well as to affi^rd some facility in 
the money calculations, I made out the following tables, viz., the 
conversion of the Newcastle chaldrons — 1 to 150 — into weight, and 
the relative prices of coals into measure and weight. To these I 
added the conversion, also, of the London chaldron into weight, be- 
ginning with 1 chaldron and running up to 300, a table now, how- 
ever, of more than questionable utility, although, when compiled, 
it served a useful purpose of comparison. 

The coal trade printed, and freely distributed, those tables ; and 
they were afterwards embodied with others and published by Mr. 
Harrison. 
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REDUCED PRICES OF IRON. 

As a matter of curiosity^ and Ibv the information of the younger 
class of coal owners and colliery agents, I give, below, the contrasted 
prices of iron— cast and malleable — in the years 1812 and 1844 ; 
than which, I believe, no one trade of this country, unaffected (as 
this has been) by fiscal changes, can show so extraordinary a de- 
clension in a staple product. The cause has not been much 
assisted by an abated charge of labour — that indeed has been, com- 
paratively, trifling — ^but mainly by improved modes of manufacture, 
aided, in a lesser degree, by the reduction of freights, and a cur- 
tailment of profits, occasioned by an extraordinarily ramified com- 
petition, which the increased demand (trebled in the period alluded 
to), and the abundance, and low value of money, promoted. 

PRICBS OF FOUNDRY GOODS AT NEWCASTLE-ON-TYNE. 

Ut January 1812. \Bi January 1844. 

Per Cwt, DESCRIPTION OF ARTICLES. Per Cfwt, 

17s. Chaldron waggon wheels ... 5s. to 6s. 

23s. 4d. Roily (edge and crested) wheels 7s. 

25s. 8d. Tram wheels 9s. 

15s. Chaldron waggon- way rails... 5s. 6d. 

15s. Roily-way plates and rails ... 68. 6d. 

t7s. Tram-way platea 68. 6d. 

16s. Flooring plates ... ••• ... 6s. 

2ds. 4d. to 28s. Skreen bars 7s. to 8s* 

13s. Engine grate bars 3s. 6d. to 4s. 6cf. 

24 s. Steam cylinders 10s* 

34s. Ditto ditto; bored 16s. 

16s. fo 21s. Engine close-sand eastings... 7s. to 8s. 

28s. Ditto ditto, in loam ... lOs. to 128. 

17s. to 21s. Common pump pipesr ... 5s. 6d. t»6s» 6d. 

34s. to 36s. Working barrels, bored ... 12s. 

8s. Pig iron on Newcastle Quay 2s. 
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THE MERCHANTS' PRICES OP MALLEABLE IRON AT 
NEWCASTLE-ON-TYNE. 
Ut January f 1812. 

Per dot. DESCRIPTION. 

22s. Od. Bar iron^ common sizes ... 
23s. Od« Ditto, extra and hammered 
26s. Od. Bolts, i, i, and i inch ... 
d3s. Od. Sheet iron, single rolled ... 
46s. 8d. Ditto, double ditto ... 

d3s. Od. Boiler plates 

31s. Od. Corf bows of scrap iron ... 

31s. Od. Engine work and bars to dimensions 14s. Od. 

33s. Od. Spear plates of scrap iron 15s. Od. 



\9t January, 1844. 
Per (hot. 
5s. 6d. 




8s. 


9d. 




8s. 


Od. 




9s. 


Od. 




10s. 


6d. 




9s. 


Od. 




14s. 


Od. 



Since the last of the above dates, iron of all descriptions, has 
advanced considerably ; arising, principally, from the great increase 
of railways and the consequent extraordinary demand for it. 

On the 1st January, 1847, quotations at Newcastle Quay, as 

compared with the 1st January, 1844, may be taken to rule in 

advance, as follows, viz. : — 

Pig iron 50 to 66 ^ cent, higher. 

Foundry castings 45 to 50 do. do. 

Rolled and forged iron ... 66. do. do. 



The following aggregate depths taken from " Forster on the 
Strata of the Coal Field of Northumberland and Durham," I have 
given as a matter of some interest to many, who may not have taken 
the trouble to extract it. 

The Tyne High Main Seam to the Low Main 120 yards. 
The Low Main to the Brockwell Seam ... 86 „ 
The Brockwell Seam to the Millstone Grit ... 50 „ 
The Millstone Grit to the Blue Limestone ... 250 „ 
The Lunestone to the Green Whinstone ... 200 „ 
The Green Whinstone to the Red Sandstone 400 „ 



Tyne High Main to the Bed Sandstone 1106 yards. 
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RAILWAY PRACTICE. 



The various subjects^ under this head^ that follow^ comprehend a 
practical experience of many years ; reaching back to a period when 
public attention had not been drawn to the subject of railroads; yet 
will they be found, I believe, when tested by science and modem 
acquirements, to furnish a very near approximation to rules and 
laws laid down, and the practical knowledge now gained. 



HORSE.POWER, 

The mechanical operations on railroads being generally measured 
by the (so called) horse-power, it becomes necessary, in the first 
place, to say something on that subject. 

The computed horse-power, for mechanical purposes, generally 
adopted by engineers, is the same that the celebrated Mr. Watt laid 
down as a rule for his own guidance, in reference to his steam- 
engines. He found that the horses used in and about the lavge 
breweries and mills of the metropolis, were competent to the follow- 
ing performance, for eight hours out of the four and twenty, viz., 
that their draught was equivalent to the lifting a weight of 150 lbs. 
out of a well by a rope passing over a pulley, such weight being 
raised at the animals natural travelling speed of 220 feet per second, 
or 2i miles an hour, i. e. 150 X 220 = 33,000 pounds raised one 
foot high in a minute. Mr. Watt's engines were then beginning to be 
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used^ in many instances, instead of those horses, and hence it was 
that he adopted, as a formula for the measure of his engine-power, 
that of the animal which it superseded* 

The colliery waggon horses of Northumherland and Durham, 
although inferior in size to the London dray-horses, are very little, 
if at all, inferior to them in a comparison of work performed. I am 
well satisfied, however, that the railway waggon horses in question, 
achieve, for a day's duty, a result fijdly realising Mr. Watt's caka- 
lation, and very often — indeed generally— -more. 



RAILWAY TRACTION. 

In conjunction with the late Mr. John Grimshaw, of Fatfield 
colliery, who at that period (1820 and 21) was a partner in, and 
the manager of, the concern, and who carried out many carefully 
conducted experiments with reference to railway traction, the 
following rules were established by us, for general guidance, at that 
time of day. 

I St. That the friction of an emply chaldron waggon, weighing 23 
cwt., drawn along a level plane, constituted a draught of 
lOIbs. 
2nd. That the friction of such waggon when filled with 53 cwt* 
(a statute chaldron) of coals, drawn along a level plane, con- 
stituted a draught of 50tbs. 
3rd. That an inclined plane of 0*20 inch per yard, 4^ inches per 
chain, 30 feet per mile, or 1 in 176, was the angle of inclina- 
tion between rest and motion, and, consequently, furnished 
the amount of gravitv *'^ ' ^ was, therefore, 

the measure of J 
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The last, tvill be found very nearly to agree wiUi the 2nd rale, 
for, 4i inches per chaui, (792 ioichesj, or ^, or rht, or ^^ {23 
cwL + 53cwtX 112 fbs,) = 48-361h3, the measure of friction on 
a kmden chaldron of cools, upon a level plane, and aa something is 
required to gire motion, 1-64 Jfes. may very well be added thereto 
for that purpose ^ 50 tba- 



The foUo^fing table, founded on the above rules, and made out at 
the remote period alluded to, gives the force of traction exerted by 
a honie upon planes rising from a level to one inch in the yard, 
based on the chaldron waggon of coals being (23 + 53 X 112 ^) 
8,512 pounds** The lirst line gives the gradients— the second line, 
the forces of traction in pounds — the third line, the chaldrons, and 
decimal ponioiis oi' a chaldron, which a horse is able to draw, a^ a 
working load up the several planes — and the fourth line gives the 
weight in pounds to which the precoeding line is equivalent. 



Level. 




i inch 


f IDCh 

V'yard. 


^ inch 


1 inch 


J inch 




I iuch 


Sttttf, 


3D lbs. 


JlOlba* 


;4D Iba. 


170 rts. 


aoothfl* 


If30 Ibfl. 


afierti. 


£90 Dki. 


4ebs. 


2.6 cU». 


U^lRcba. 


i.iaechi. 


lJ76chs. 


Ich. 


O.HGgclu 


o.r^ch. 


O.fiHgch, 


34,MSlbt. 


ai.iealbs. 


I5,4;irbs, 


ifl^tiMfct, 


iVlOttis, 


e.5l2fts. 


r,3B6Jty3, 


e.fi<&H3B. 


5,fl64ll)S, 



In this table the tractive power of a horse is taken to he 4 loaden 
chaldron waggons, at 60 tbs. each^ along a level plane^ which is a 
draught of 200 lbs.; but three such loaden waggons^ drawn 20 
mUeSj would constitute a fair day's work. This requires some ex- 
planation* Upon the colliery rail-roads, the loaden waggons are 



* The chnldnm WDggOD weighed, very fircqueady, not morti than 20 or 21 cwt* apon lAil-ituida 
wbcK twD^ and aometUdM a pingle waggnu ordy* wss dnwn by a hone, tbe motion being alow, 
■Dd the li^htUQia of the w&ggciii an imfiortaDt coiiiiLlerttioD. AfterwartLi, whE?ii they were run 
in amabfen en indined plaou, but vtUl further, when dAwD by locamotiYO pngiou^ nad cheir 
q^tiedis both cftaea greatly accc^CTEUed, thcir etrcjaeith waa prDgreatirdy incieaaeJ^ until they 
^^nn%faftd ao ud 3d cirt' 
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drawn in the forward direction of the staith only^ the horse bringing 
back the same number of empty ones. Thus employed^ he will go 
over 24 miles for his day's work upon a level plane, with 4 waggons, 
viz., 12 miles with the loaden, and 12 miles with the empty waggons. 
These performances — that is, 20 miles with 3 loaden waggons, and 
24 miles with 4 waggons loaden and empty for each half of that 
distance — ^may be contrasted, so far as the tractive forces are con- 
cerned, by the following figures — viz., first, the 3 loaden waggons 
for 20 miles, 150 X 20 = 3,000 — second, the 4 waggons loaden for 
12 miles, 200 X 12 + 40 X 12 for the other part of the perform- 
ance = 2,880 ; but it must be borne in mind that the horse, in the 
latter case, travels — though with a less draught — over one-fifth 
more ground, which makes his task, in point of fact, the severer one. 
But I have known the latter case extremely well, and steadily, 
sustained. 

Upon a good railway, a descending plane of i of an inch in the 
yard = 18i feet in the mile — or 1 in 288 — the draught of the loaden 
waggons downward, and the empty ones up the same, will very 
nearly equalise the tractive forces, and, therefore, for choice, this 
inclination would be preferred, for a colliery horse way, where it can 
be had. 

It is due to modem practice to correct the results brought out, 
so many years ago, by Mr. Grimshaw and myself. 

The civil engineers of the present day are not as yet quite agreed 
on the force due to traction on a level plane, or, in other words, on 
the measure and value of friction. 

M. Navin calls it one two-hundredth part of the weight, viz., 
1 1 fbs. per ton = jgiih! = ^ very nearly. Messrs. Walker & Ras- 
trick, in their report to the directors of the Manchester and Liverpool 
Railway in 182P power to be adopted 
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by them" {vide page 40), worked their calculations by the same 
Dumber, viz., ^hf of the weight drawn ; and I have myself, for many 
years, made use of the same factor. But recently, 9 lbs. per ton= 
rfnr = vhf has been held to be the measure of friction. 

5*Trth part is equivalent to a gradient of 0- 18 of an inch per yard= 
3-96 inches per chain = 26.4 feet per mile = 1 in 200; which in- 
clination is, what is termed, the angle of repose, or such an inclining 
position of the rails as will balance the waggon between rest and 
motion — the least touch (where the fitting up is very perfect) 
moving or retarding it. The angle of repose, in the other case, 
being 0.144 inch per yard = 3.18 inches per chain = 21-22 feet per 
mile = I in 249. 

The elements of the draught, or force of traction, up an inclined 
plane, consist of gravity and friction. They are found by a division 
of the load, or weight, to be drawn, in pounds, by the gradient, for 
the first ; and by a division of such load by 200, for the second ; 
these two added, constitute the tractive force required. 

The force of traction upon a level plane, consists merely of fiic- 
tion, and, therefore, the value of it is come at by dividing the weight 
in pounds to be drawn, by 200, the quotient being the draught 
required. 

The table of tractive forces, given as experimentally deduced by 
the late Mr. Grimshaw and myself, I shall now correct by modem 
experience, adopting for the basis, the formula above laid down, 
viz., T*Tth part of the load for the friction. 

I have chosen this factor — viz., rfrrth of the weight drawn — for 
the next table, because it more nearly accords with my bygone 
practice ; yet there can be no doubt of 9 lbs. per ton (vivth) being 
the more correct value of friction. The two following tables are 
entirely new, and will be found to be useful. 
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Levd, 


'iin.f^y. 


iin.f^y. 


|in.f^y. 


4in.f^y. 


fin.f^y. 


Jinf^y. 


«in.Vy. 


lin.f>y. 


L«»* 


Ftet. 
IMSSpan. 


Feet. 
86,060pjn. 


Feet. 
56 p.m. 


Feet. 
78^3p4n. 


Feet. 
0l.66^un. 


Feet. 
110 pun. 


Feet Feet. 
128,8S8pA.146,606p4B. 


Lefd. 


I in 388. 


1 in 144. 


Im96. 


I in 78. 


1 in 57.6. 


Iin48. 


lin 41.149. 


lin 36. 


The ^RnUowing are the forces constituting the draught of a waggon of coals 
(23 cwt. + 53 cwt. = 8,512 fts.) in fts. 


49.66 


73.11 


101.67 


131.2S 


160.73 


190,38 


81989 


349.46 


879. 



The first and last lines have reference to the first and second of 
the former table (page 93) ; the second and thirds being merely 
the first line carried further out 

By comparing these tables^ viz., the above with that of pi^ 93> 
it will be seen, that there is no very important disagreement, and 
that calculations founded on the former one, would fiamish^ safe 
resists to go by. 



GRAVITY AND FRICTION GN RAILWAY PLANES 

Which I have drawn up, under the more modem rule of friction 
being 9 Ifcs. per ton, or one 249th part of the load, to suit a series 



of gradients. 
















Gravity 


GraTitT 


CdrnpsratiTe 




Gravitj- 


GniTitT 


fVactive 
Power, 


GTPdlebtB. 


V Ton of 


Utd 


Tractivft 


GndleqtB. 


^ Ton of 


and 




S,3^u tbs. 


Friction. 


Power. 




3^34fl U^B. 


FHctiodb 


one m 


Ihs. 


tba. 


tha* 


one in 


fcs. 


tt]3. 


lbs. 


70 


32.00 


4l,0O 


22.00 


250 


8.96 


17.96 


50.12 


SO 


2B.00 


37.00 


24.00 


300 


7,46 


16.46 


54.67 


90 


2i.8S 


33.88 


36.00 


400 


5.60 


14.60 


61.64 


100 


22.40 


51.40 


28.66 


500 


4,48 


13.48 


66.76 


110 


20.36 


29.36 


30.65 


730 


3.00 


12.00 


75*00 


120 


18.66 


27.6G 


32.53 


1000 


2.24 


11.24 


80.00 


130 


17.23 


26.23 


34.31 


1500 


1.49 


10.49 


85.79 


140 


16.00 


25.00 


36.0(^ 


2000 


1.12 


10.12 


88.93 


150 


14.93 


23.9a 


37,60 


250O 


0.89 


9.e9 


91,00 


175 


12.80 


21.30 


41.28 


3000 


0.71 


9.74 


92.40 


200 


11.20 


20,20 


44.55 


4000 


0.&6 


9,56 


94.U 



This tatiie Is formed aa follows. The first three columns will be 
understood from what has been previously stated. The fourth is 
thus obtauied. As 4K0 (the tractive power necessary to overcome 
gravity and friction up a gradient of 1 in 70) is to 9 (the draught 
for I ton upon a level plane), so is 100 to 22, the comparatively 
diminished effective power; or, e^ a level plane to the gradient 



SELF-ACTING, OR GRAVITATING, INCLINED 
PLANES, 

This description of colliery railway accommodation, is now become 
so very common, that but few mines are without something of the 
kind, either above or imdeTgroimd ; and, certainly^ it is a most con- 
renient and useful device, saving as it does, in many instances, a 
great expense in horses, and rendering easy and safe underground, 
roads which, other wise^ would he dangerous. 

I shall supply a few practical rales, under this head, as best 
suited to the colliery engineer, being the result of long and careful 
observation ; for the question, scientifically considered, involves ft 
rather complex operation of figures for the necessary working of it, 
via,, 1^ the gravity and friction of the descending loaden waggons; 
2, the gravity and friction of the ascending empty ones; 3, the 
gravity and friction of the rope, or ropes. These are ingredients 
necessarily forming the calculation in order to arrive at the lovest 
practicable gradients for self-acting planes, to be worked by traina 
of waggons of difiTerent numbers. My experience enables me to 
sbow,^ at once, what these minimum gradients are j at least so far 
as the furnishing of three cases will serve the purpose ; which I 
consider to be sufficient for the practical man. 
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1. I hare found that 8 loaden waggons (containing a chaldron of 
coals each^ of course) descending a plane of t of an inch per 
yard = 91 feet 8 inches per mile— or 1 in 67i; will hrmg 
upward the like numher of empty ones« at a good working 
speed. 

2. Six loaden waggons will require a fall of f of an inch per 
yard =110 feet per mile — or 1 in 48, to effect the like 
purpose. 

3. And that 4 loaden waggons must have an inclination of i of 
an inch per yard = 128 feet 4 inches per mile — or 1 in 41. 



[FIXED ENGINE INCLINED PLANES. 

As the clearest and hest manner of treating this question, I shall 
adduce a very simple case, viz., a plane, with a single line of road, 
one drum wheel, and one rope; which is stripping the suhject of all 
complexity. 

In this instance, the loaden waggons are drawn up, and the empty 
ones run down, hy distinct and separate operations ; each one re- 
quiring for its performance, the same time, or thereabout; being 
double the period requisite for a plane of a twofold action, in 
which the upward and downward runs are simultaneous. The result 
necessarily is, therefore, that only half the amount of work can be 
done* There are, however, many situAtioua where every purpose 
is fhUy answered by this means ; and where it suffices to meet the 
Ittqulred wautSj xt is preferable ; as a simpler outfit, and fewer hands 
I ue ne^^ and the work ii», consequently^ more easily done, and at 

' question J the object la equally well met by the 



1. 



2*H> ,,,g]fl,operation ; for the descent of the empty 



waggons in the double one^ need form no part of the casej ew tbey 
render little, or no aid, to the traction of the loaden ones upwai'(J, 
answering in genera]^ the purpose only of hauling out their own 
rope — at leasts this is commonly tbe case^ and the plane must be a 
very steep one indeed to serve any object as an auxiliary to the 
engine. 

For the purpose of solmg tbe prohlemj I shall taie the case of 
an inclined plane half a mile in lengthj with a gradient off of an 
inch in a yard ^^- 56 feet per mile — or 1 in 96 — a train of 8 loaden 
chaldron waggons being required to be drawn upward at a speed of 
10 nules per hour; the waggons weighing 27 cwt. eachj and tbe 
chaldi'on of coals assunted to be 54 cwL^* together (31 cwt^ x 
112x 8)=72,576 lbs- ; the rope girting 5:^^ inchesj and the length. 
of it {for calculation)^ half the length of the plane, viz., 220 fathoms 
will weigh 1,774 Ibs-f 

It has already been stated that for the force of gravity the load 
must be divided by the gradient, and for that of friction by 200 — 
w to the friction of the rope, 50 as a divisor, will serve where the 
plane is straight — 30 when the curves are easy and not numerous ; 
but when J on the other hand, there is a considerable curvature in the 
line, and their radii somewhat aniall, 18 may be used* 

EXAMPLE : 

its, tbe. 

The waggon and tbe coals 72,576 -^ 96 = 756,00 gravity, 

72,576 -7- 200 = 362-88 friction. 

The rope 1,774 -=- 96= 18.47 gravity. .^ 

1,774 -=- 50 = 35*48 fiiction. 



Total force or the resistance to be overcome 1,172^83 tts, 

* Tht fftutute chaldron in 53 cwt., but tbo WBggoiu commonly corrj «4 cwt- 

t Hie foUowin^ it a. ready, and vi^ry correct, meUicMi of Undmg tht weight f>f cotrdjL^* Mul- 

tlpljr the iquATti of the ^rt in lachu by the length in fathonu, nod divide by the eoDntmit 

number iao. uid iht i^uoticat will be the cwu., Sec 

EXAkFLi: fi4^<=^lX3S»r 430- 1,774 t^e.orlACwt. 3 qn. 10 Ibi, 
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1,172«83 X 6280 (tho feet in a mile) X 10 (the speed in miles 
1^ h»wr) -f 60 (minutes in an hour) » 1,032,090*4 -r 33,000-0 (the 
hKB^ power) ^ 31*27 horae power; to which must be added one 
thiid fcHT the friction of the engine and machinery ; or it msy he 
ciUed 10*73, making the requisite power of the engine 42 horse 
power. 

The weight of the rope, and the consequent force of gra.yiQr and 
fiiction« will necessanljr be greatest when the loaden waggons axe 
first put in motion from the bottom of the plane, which force 
diminishos continually until their arrival at the top, where it is 
nothing. Hence, the calculation deals with half, or the medium, 
weight of th^ rope ; but it is desirable, where the nature of the 
surfeu^ will admit of it, so to form the plane as to cause the gradients 
to incT^StSO (but by exceedingly small degress) progressively from 
bottom to top— as for instance, were it practicably to do so, instead 
of an uniform gradient of 1 in 96, to commence with 1 in 104 at the 
foot, or nearly so, and end with about 1 in 88. This, or some near 
i^roximation thereto, would tend to render the tractive force more 
nnj^ibrm. 



RAILWAY TRACTION BY LOCOMOTIVE ENGINES. 

Tho application of this species of power, on colliery railways, is 
become very common, and will, jNrobably, be still more frequently 
resorted to, seeing the great improvements that have been made, and 
are still in progress, as to the construction and general economy of 
the engine. It is, therefore, quite in accordance with the object of 
the prei^nt work to say something on the power of this machine on 
railways. 



101 



n 



Irrespective of the value and iinportaii(*e of the resulting spead, 
tbere is, perhaps, no other instance to be adduced where the waste 
of applied means is 90 great as Ib the case of the locomotine engine, 
nmning 2S or 30 miles (and at higher speeds still} per hour, on a 
rail-Toad, 

The velocity at which railway tmvelling has arrived, is truly 
wonder^lj and after what has been efiected^ it is impossible to say 
what it may not yet further attain. But great speeds can only be 
bought at high prices. This I shall be able to exemplify by ibe 
application of figures^ which will speak for themselves better than 
any coarse of reasoning, 

A locomotive engine frith 14 inch cylinders, 18 inch strokes, 6i 
feet driving wheels, and running at a speed of 30 miles an hour, 
makes 152'86 complete (double) strokes per minute in each cylinder, 
the pistons movingthrough a space of 458-58 feet in the same time — 
Watt's maximum velocity for pistons being 220 feet per njiuute, 

A fixed engine of these dimensions, using steam of 50 tts. pres^ 
sure on the square inch, and working at the last-named rate (220 
it per minute) would yield 6841 horse power. But the loco- 
motive engine travelling 30 miles an hour, would consume 1,078-44 
cubic feet of steam per minute, of the density named (50 tl3s» per 
square inch), whichj reduced to an atmospheric volume is 4,284 
cubic feet, and this divided by Mr* Watt's rule of 33 feet of atmos- 
plieric steam per minute to realise a horse power , furnishes an 
expenditure of steam equivalent to the ordinary supply to fixed 
condensing engines, of 130 horse power. Whereas tbe real effective 
result, deduced from the tractive force actually applied in the case, 
would not be more than 40 to 45 horses. 

This enormous loss of power may be variously explained — the 
rapidity of the pistons' movements in a direction — away from the 
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•steam's pressure — their following (pressingly) upon the dis- 
charging steam^ which is greatly restrained hy the hlast pipe^ 
the friction assignable to the extraordinary speed of its yarious 
moTements-— and its own weight (engine 12 tons^ tender with coke 
and water 7 tons^ which constitutes^ by no means, an inconsiderable 
portion of the moving load — these causes will, I think, answer 
pretty fully for the great mechanical waste of means afforded. 

The method of calculating the resisting forces to locomotive 
traction, on rail-roads, is the same as in the foregoing cases, only, 
that the weight of the engine and its tender may be considered in a 
certain degree a substitution for the rope. Thus, in estimating the 
resistance on a plane rising i of an inch in the yard = d6f feet in 
the mile— or 1 in 144 ; for a single waggon of 27 cwt., and its load 
of 64 cwt., making together 9,072 lbs., the force due thereto ^will be 
as follows, the rated speed being 10 miles an hour. 

lbs. ibs. 

1 waggon and its load 9,072 -f- 144 = 63-00 gravity. 

9,072 -^ 200 = 45-36 friction. 



Total force of resistance 108-36 



108-36 X 5,280 x 10 -^ 60 -^ 33,000 = 288 horsepower. 

Travelling thus, 10 miles an hour, the power really dealt out by 
the locomotive cannot be called more than 49 or 50 horses, although, 
in the case of a fixed high pressure engine, of similar dimensions, 
and steam pressure, duly wrought, the power, as before said, would 
be 68 horses. Now 49 horse power should be master of 17 loaden 
chaldron coal waggons, but 5 of the number may be taken off as 
equivalent to the engine and tender, leaving 12 as constituting the 
train so taken along. 

But the progressive capability of a railway locomotive engine is 
dependent on the adhesion of its wheels to the rails. 
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M. Vignoles^ in his lectures^ has furnished a clear view and esti- 
mate of this matter^ which I cannot possihly do hetter than give 
in his own words. 

'' In estimating the powers of locomotive engines on rail-roads, the limitation 
to their capabilities, offered by the adhesion of the wheels to the rails, presents a 
matter for necessary consideration. 

Plain snrfooes of iron rubbing against each other, require one-sixth, or one- 
seventh, of the insistent weight, to produce motion ; but for locomotive engines on 
railways, it is commonly assumed at one-fifteenth. Example. — ^Take the weight 
upon the driving wheels of the engine to be 7 tons, or 15,680 lbs. — one fifteenth ig 
1,042 ibs.* but say 1,000 lbs. for the available adhesive power. 

The inclination of the road affects the adhesive power. Between the perpendi- 
cular, in which there is no adhesion, and the horizontal, on which there will be 
the most, the degrees of adhesive power constantly vary. On a plane of 1 in 100 
the gravity of the engine per ton (2,240 lbs.) will be ^ = 22.4 fts.— and on 7 tons, 
22.4 X 7 = 157 lbs., which subtracted from 1,000 gives 843 for the diminished 
amount of adhesion, or the real limit of such an engine's power, on such a plane, 
BB regards the load, no matter how great the power of the engine itself.'' 

LIMITATION OF A LOCOMOTIVE ENGINE'S POWER BY ADHESION 
TO THE RAILS, SHOWN IN FIVE CASES. 



Gradients. 


Adhesive 
Power. 


•y- Centage 
Power. 


Horizontal. 
1 in 100 
1 in 90 
1 in 80 
1 in 70 


fts. 
1042* 

885 

867f 

846 

818 


100. 
84- 
83. 
81. 

78. 



The constitution of the tahle will be easily understood, being 
merely illustrative of M. Vignoles* text ; and the series may be 
extended without difficulty. Fractional parts, it will be seen, have 
been omitted. 
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THE WEAR OF CAST METAL, CASE-HARDENED, 
CHALDRON-WAGGON WHEELS. 

Over the Ouston waggon way (7 miles long) 171,049 dudcfaNms 
of coals were conveyed in 6 years, ending with 1821, and 93 tons 
7 cwt qr. 3 lbs. weight of metal was expended in fairly supplying 
the wear and tear, the wheels being (of coarse at that period) made 
from cold blast iron, and case-hardened. The price of them was on 
an average 12s. per cwt., the old metal being hdd to be oae-dud 
the value of the new. According to which data the cost per chaldron 
on the whole length of way was l»04d. — and 0*15d« pev eiialdron 
per mile, or, 0«056d. per ton per mile. 

Coal-waggon wheels, used on locomotive engine lines, are gene- 
rally made of malleable iron ; and very necessary it is that they 
should be so, in order to sustain the severe trials they are put to in 
their high speeds of trav^ing ; the more efi^eeially since the intro- 
duction of iron made by the reduction of the ores with highly-heated 
air, or hot-blast ; which has rendered crude iron of so cold-short a 
nature that for purposes of tenacity and wear, its value is exceed- 
ingly diminished ; and for such wheels to move at any of the higher 
velocities assignable to locomotion, would be attended with the 
extremest danger. I have not been able to learn what the cost of 
malleable iron wheels is upon the ton per mile ; but the question of 
charge, in a case with which human life, on so extensive a scale, is 
intimately connected, is inadmissible ; although from their greater 
durability, as a thing of course, it is probable their expense will not 
be much, if any, more than those of cast iron, notwithstanding the 
great cost of their fabrication. 
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THE WEAR OF CAST IRON RAILS. 

I have had an opportunity of ascertaining, in the case of a rail- 
road over which 200,000 tons weight were conveyed annually, during 
a period of 18 years (comprising the carriages and their loadings of 
coals in one direction, viz., 150,000 tons ; and the empty waggons, 
only, in the other, viz., 50,000 tons], that the mechanical waste, 
from attrition, was one pound in every lineal foot of rail (2 tbs. per 
foot of way) or thereahouts, in the course of the time named; which 
is 587 115s. per mile of road, per annum ; the rails heing cast from 
cold-hlast pig iron. It may not he generally known, hut I helieve it 
to be true, that there is no chemical waste going on with rails in 
regular use, a certain degi'ee of heat, occasioned by the loads passing 
over them, preventing oxidation. The wear of hot-blast cast iron 
rails will be considerably greater, and by breakage still more. It is, 
indeed, a very difficult matter to assign to them a competent weight 
and strength— one-half more metal would, I much doubt, scarcely 
be sufficient for the purpose. 

I do not think it has yet been satisfactorily shown what the loss 
in weight, by wear, of malleable iron rails, is ; but it cannot fail to 
be considerably less than those of cast iron. It is, indeed, a fact 
well known, and supported by theory, that the more highly iron is 
wrought, and the purer it is rendered, by being purged of earthy 
dross in its transmutation from the crystalline to the fibrous state ; 
the stronger and more durable it will be ; whether as regards its 
subjection to the action of fire, to attrition, or mechanical stress- 
in the character of engine grate bars, waggon-way rails, and wheels, 
tye bars, &c., &c. 
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INTERESTING AND USEFUL INFORMATION 

RELATIVE TO 

MR. WATTS STEAM ENGINE. 

This noble invention — Watt's condensing engine — has conferred, 
probably, a greater benefit on mankind, than anything that ever 
emanated from the mind and labours of an individual ; and, it u a 
very extraordinary fact, that on]y in finish and arrangement, has it 
undergone any improvement since his completion of it; notwith- 
standing that so many years have elapsed, and an age, comprehending 
more general talent, enterprise, and demand, has intervened, than at 
any previous period, perhaps, of the world. That happy effort of genina^ 
the detached condensation — the substitution of steam pressure for 
the atmospheric — the expansive use of steam— tho parallel motion, 
and the perfect proportions of all the parts scientifically determined — 
are all, in a manner, untouched, and remain a memorial of his 
intellectual and successful labours. 

The following rules, made and adopted by Mr. Watt, are, for the 
most part, those which govern engineers at the present day — at 
least, the practical man will be very nearly right in being guided by 
the first five. The others have been improved upon considerably, 
by the application of the expansive principle, aided by the high finish, 
and, consequently, greater mechanical perfection of the machine. 

1. That in a well-constructed furnace, it required 480 square feet 

of the surface of the boiler to be exposed to the action of the 
fire and flame, to boil off a cubic foot of water in a minute. 

2. That a bushel (84 lbs.*) of Newcastle coals so applied, would 

boil off from 8 to 12 cubic feet of water; which is at the 
rate of from 6 to 9 fts. of water evaporated by each pound 
of coals — or, for practical purposes, it may be assumed, that 
a bushel will boil off 10-08 cubic feet of water. 

• ThiB is the weight of the bushel according to Mr. Watt, vide table, page 108. 
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3. That 84 lbs. of good Newcastle coals were equal to 1 12 lbs. 

of the best Wednesbuiy (StaiTordshire) coals. 

4. That a cubic inch of water produced a cubic foot of steam, of 

an elasticity capable of driving the single condensing engine 
96 feet (complete stroke 192 feet) per minute^ when loaded 
with a column of water equivalent to 8'68 lbs. per square 
inch of the piston. 

5. That the actual expenditure of steam was one- tenth more than 

the capacity of that space, within the cylinder, occupied by 
the piston in its motion, to allow for the extra spaces at the 
top and bottom of the cylinder; and that the expenditure 
of steam, for every horse power, was 33 cubic feet per 
minute, such steam being of atmospheric force. 

6. That a pressure of 8«68 lbs. per square inch of the piston is 

equivalent to a column of water 20 feet high, and the expen- 
diture of steam being one-tenth more than the space occupied 
by the piston, there results (20 -r 1-1=) 18-18 feet effective, 
or, that a cubic foot of steam will raise a cubic foot of water 
18-18 feet high, besides overcoming the friction of the 
engine and the resistance of water to motion. 

7. That one bushel (84 lbs ) of coals, per hour, will supply an 

engine of 10 horse power, each horse power requiring 8-4 lbs. 
per hour. 

8. That a bushel of Newcastle coals will produce (10 08 X 

1728=) 17,418 cubic feet of steam, and, consequently, raise 

(17,418 X 18.18=) 316,666 cubic feet, or, (316,666 X 

62-5 =) 19,791,625 lbs of water one foot high. 

This was the performance of Watt's single power condensing 

engine 60 years ago, when he had not yet adopted the expansive 

principle, arising from which application, the improvements since 
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tlien^ are astonishingly great, as the following table will show, taken 

from the Transactions of the Institution of Civil Engineers, Vol. 11., 

page 67, being an extract from a Paper by Thomas Wicksteed " on 

the Effective Power of High Pressure Expansive Condensing 

Engines in use at some of the Cornish mines." 

A Chronological Table exhibiting the gradual improvement qfthe Steam Engine 
in the course o/66 years^ the dates and quantities having beenjvmished by 
Mr. John Taylor, August 7th, 1837. 



Datea. 


lbs. raised l Foot high 

1 Bushel 
or 94 lbs. of Coals.* 


lbs. of Coals, 

^ Hone Power, 

^Hour. 


1769 


5,590,000 


3333 


1772 


9,450,000 


19.70 


1786 

to 
1800 


20,000,000 i 


9-30 


1813 


28,000,000 


6-64 


1814 


34,000,000 


547 


1815 


50,000,000 


3.72 


1825 


54,000,000 


3-44 


1827 


62,000,000 


300 


1828 


80,000,000 


232 


1834 


90,000,000 


2-06 


1836 


97,000,000 


1-91 


• Mr. Wat 
less than the 
vide p. 52.— 


t*s Bushel of Coal is 84 lbs. ( 
above. But the Bushel real 
AtOhor. 


)r 10-64 ^ Cent, 
ly is 88*548 lbs., 



In the month of June, 1839, I examined a pumping engine, 
belonging to the Carlisle Canal Company (then lately erected), 
made in Cornwall, and used to lift water from the river Eden, at 
Carlisle, for the supply of their canal. 

DESCRIPTION. 

The steam cylinder is 60 inches diameter — the stroke therein 10 
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feet — pump 45 inches diameter, and stroke therein 8 feet— lift 60 
feet. The engine was going 7 strokes per minute, and was on duty 
16 hours per day, and 6 days per week — the consumption of fuel 
(small coals] was three waggons of 50 cwt. in the (16 X 6=] 96 
hours = 7 J tons, or 175tbs. per hour. 

PERFORMANCE. 

The water lifted 50 feet high, was 550^ imperial gallons each 
stroke, heing at the rate of 231,210 gallons per hour, equal to 115, 
605,000 pounds raised 1 foot high per hour, by means of 175tbs. of 
coal, or 660,600fts. (66,060 gallons) raised 1 foot high with 1ft. of 
coals = 65, 490, 4001bs. lifted 1 foot with a bushel of coals weighing 
841bs., or, if calculated by the bushel of the above table of Mr. 
Taylor, viz., 94fts. weight = 62,096,4001hs. lifted 1 foot by means 
of such bushel of coals. 

This exhibits a very creditable result, though a good deal short of 
the best Cornish performances, being an advantage of full 3 to 1 over 
Mr. Watt's data of 1782. 

Mr. Watt took out his patent for the expansive application of 
steam in the year 1782 ; but the progress of this invention was slow, 
and, notwithslanding the great advantages with which it was pregnant, 
as clearly and indisputably shown by him, many years elasped 
before they were practically elicited. Cornwall was the early seat 
of his success, and there a wide field lay open to him. The use 
of the steam engine, to clear the mines of water, was very extensive, 
coals were dear, and their comparative consiunption, at that time, very 
great. Mr. Watt applied himself assiduously to the improvement 
of his engine, and he was very efficiently aided by the Cornish mine 
agents in carrying out his schemes. How prosperous those efforts 
were, time has shown ; proving the almost never failing beneficial 
result of persevering talent and industry ; but certainly, besides Mr. 
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Watt (to whose transcendent fame it is needless^ if it would not be 
presumptions in me, to offer praise), mankind are greatly indebted 
to the Cornish engineers for the present perfection of that invaluable 
machine, the condensing, high pressure, expansive, steam engine. 
The improvements consist, first and mainly, of the expansive appli- 
cation of steam of high pressure — next, the better construction and 
setting of the boilers — the covering them well up — incasing the 
cylinders and steam-pipes with non-conducting heat materials to 
prevent condensation — the construction of the engine itself — and the 
high finish of its working parts. 

From the year 1769 — when the open topped cylinder and atmos- 
pheric pressure prevailed — to 1782 — when Watt's engine had 
reached a high degree of perfection — the benefit gained was nearly 
as four to one. In 1800, Mr. Watt's patent expired, after an exten- 
ded term granted to him by parliament of from 14 to 25 years. 
Many establishments for making steam engines, on Mr. Watt's 
princii)le, were then commenced ; but it would appear that the object 
principally aimed at was cheapness, rather than excellence, for they 
fell short, as to performance, of the Soho engines, and Boulton and 
Watt, for many years afterwards, kept up their price, and had 
increased orders. 

The economy of fuel may almost be said to be scoffed at in this 
part of the world, and not without some degree of reason perhaps ; 
for, in the first place, it is so cheap as to be scarcely an object of 
consideration ; and next, being the staple trade, and the cause of 
great prosperity to the district, the general feeling is a desire rather 
to increase than diminish the consumption of coal. Unpopular as 
this part of the question may therefore be here, the saving in the 
wear of boilers is, nevertheless, worthy of regard; and for the benefit 
of the colliery engineers, I shall copy out from Mr. Watt's spoci- 
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fication^ an illustration of the saving derived from the expansive 
application of steam — ^viz. 

" The elastic power of the steam of certain other suh-divisions of the length of 
the stroke, is expressed by the figures in the subjoined table, in decimal fractions 
of the whole original power. 

" The sum of all these powers is greater than fiffcy-seven hundredth parts of the 
original power, multiplied by the length of the stroke ; whereby it appears that 
when only one-fourth of the steam necessary to fill the cylinder, is employed, the 
eflfect produced, is more than one-half (ilJa) of the effect which would have been 
produced in filling the whole cylinder full of steam, by admitting it to enter freely 
above the piston during the whole course of its descent. Consequently, the said 
new expansive engine is capable of easily raising columns of water, whose weights 
are equal to 5 lbs. on every square inch of the area of its piston, by the expenditure 
of only one-fourth of the contents of the cylinder of steam at each stroke. And 
ihongh, for example, I have mentioned the admission of one-fourth of the cylinders 
ftill of steam, as being the most convenient, yet any other proportion of the con- 
tents of the cylinder will produce similar effects ; and in practice I actually do 
vary those proportions as the case requires." 
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Number 

of 
Divisions. 


Length of Stroke. 


The comparative 

Power 
of the Steam at 
each Division. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 




0-830 
0-714 
0-625 
0-555 
0-500 
0-454 
0-419 
0-385 
0-357 
0-333 
0-312 
0-294 
0-277 
0-262 
0-250 








2 feet of the stroke .. .. 








4 feet .or half the stroke . . 








6 feet or three-fourths . . . . 








8 feet or full stroke . . . . 
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Mr. Watt no doubt considered it unnecessary to show how he 
deduced his figures of the three lower compartments of the third 
column ; but in order to make it clear to those who may not under- 
stand it, I shall show, by an example or two, how those decreasing 
sums are obtained. The steam is cut off at the end of the 5th 
division, or the first quarter of the stroke, when the expansive action 
commences. At the end of the 6th division the steam fills a space 
of one-sixth larger magnitude, and is, consequently, only six-fifths 
of the previous power, viz., 1 .0 X 5 -r 6 = 0-883, which makes the 
table of Mr. Watt a trifle wrong. The next division — ^7th — is 
seventh-sixths of the last named, or, 0-883 X 6 -r- 7 == 714, which 
agrees with the table. The next, or 8th division, is eight-seFenths 
of the last named, or0-714x7-r8 = 0*625, which also corresponds 
with the table. By this process the table is easily followed out It 
will also be seen how a corresponding operation of figures will apply 
to any shorter, or longer, curtailment of the steam in its passage 
into the cylinder. It is very readily seen also, how Mr. Watt 
comes at the -^ of the original power, viz., the sum of the com- 
parative power of the third column, consisting of 20 divisions, is 
1 1 »665, while the sum of the power of the same divisions, had the 
steam been allowed to flow freely into the cylinder to the veiy bot- 
tom, would of course be represented by 20. Therefore as 20*0 is 
11-565, so is tO^n^rSTriis iffgureT 
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THE COAL OWNERS' COMPACT. 



By way of conclusion to this miscellaneous production (the whole 
>f which, however, ha3 entire reference to the coal trade, and that 
lore especially of the counties of Northumberland and Durham), 
3ball venture to make some remarka, and ofier a few opinion Sj on 
be subject of the above heading, as the result of a thirty years* 
{•five connnexion with the coal trad^, and a five*and-twenty years' 
ernce on ks committees. 

A pamphlet has been publish ed, and limitedly circulated, under 

le title of " Observations addressed to the Coal Owners of North- 

^wi^berland and Durham, on the Coal Trade of those Counties,'* 

ritten by Mr. Thomas John Taylor; a gentleman well qualified 

the task, by his individual attainments, as well as by his position 

. connexionsp But why he should have been so chary of a work, 

Ttainly well calculated to correct the general misconception of the 

[public mindj and bo assist the coal owner in forming a right judgment 

[^th regard to his interests and best policy, I am quite at a loss to 

' understand ; for, sure I am, that any publicity given to the coal trade 

hiitoiy of this district, is alone wanting to induce a right minded view 

4>{ that heretofore misunderstood measure — the regulation— and Mr. 

Taylor would, in my opinion, have both promoted his own object^ 

land conferred a favqr on the public, by an extended distribution of 

iJlis pamphlet. I never saw it until after I had formed the intention. 
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and in fact bad cominenccd wnriting, this article ; and it was not with- 
out s(nne difHculty, and after repeated efTorts^ that I at last obtained 
the loan of a copy. 

The author must have bestowed much time and labour in the collec- 
tion of the facts and statistics^ which arc of great value ; but T cannot 
help thinking, that liis purpose would have been more effectively 
attained, by a less diffuse, and a more condensed arrangement of his 
materials. But most of all, I consider, he has failed, and that indeed 
signally, in not propounding a project for a new regulation. He 
shows, that in all time past, during a period of 180 years, the trade 
has been compelled to resort to regulations of vends — he explains, 
in some degree, how this necessity arose (though his reasoning on 
this head is not, perhaps, so ample and conclusive as it might have 
been) — and he tells the coal owners, very properly, that they have 
nothing to hope for, but in the adoption of that measure ; and yet, 
notwithstanding all this, he stops short at tlie very point of the main 
object of his labours, and withholds his advice as to how it is to be 
accomplished and carried into execution ; contenting himself with 
the general expression that " whenever the disposition to an ngree- 
ment again becomes unanimous, there will he found ample Intel- 
ligence, and practical knowledge, amongst the coal oumers, and 
their representatives, to constitute and administer an efficient 
regulation." This I cannot but look upon as a most unsatisfactory 
conclusion to a collection of very valuable information, and much 
able reasoning. Mr. Taylor could not help knowing that there 
never was, before, so miserable a failure of a coal trade compact- 
that, from its commencement to its termination, it fell very far 
short of effecting its purpose — that nearly its whole course was stig- 
matized by the most disgraceful violations of the agreement — and 
that it ended at last in a very extended feeling of disgust, i^- 

( 
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thoroughly established opinion, that the trade could not come 
together again, but under a new system and a new government. 

Mr. Matthias Dunn has published, what he calls, a. review of Mr. 
Taylor's pamphlet ; but it can hardly, I think, be properly so called, 
as very many of the topics are left untouched. He, however, 
notices the omission, complained of above, in a forcible manner, and 
speculates on the supposed disappointment of the coal owners, at 
not finding any specific plan laid down, by which they might see 
their way to a regulation, better calculated than the last, to meet 
the emergencies of the times. Mr. Dunn very properly goes on to 
remark that ** as Mr, Taylor is connected with some gentlemen 
highly infltiential in the government of the trade, and has not in 
his publication alleged that there is any better plan than the last ; 
from this we must infer that there is none** This is no assump- 
tion, but an inference warranted by Mr. Taylor's concluding words, 
already quoted. Mr. Dunn, then, avails himself of the opportunity 
to present a scheme of his own for a new regulation, and which, 
probably, was the chief purpose of the review. The only novelties 
in his project, are — article 2, which proposes the appointment of a 
general manager, and article 5, the authorization of sales of bases, 
by one member to another. The former, I highly approve of, 
provided it be carried out far enough ; but neither the manager's 
duties, nor qualifications, are sufficiently developed (of this I shall 
have to speak more at large, by and by, when I come to a project 
of my own) ; but the latter suggestion, I doubt the policy of 
altogether, and can only, as I at present view it, anticipate a fruitful 
source of mischief as likely to arise out of it, if it should be put in 
practice. I am at a loss to understand how a case might be sup- 
pose<l *« gficur which could justly claim from the trade the exercise 
k of ^ivilege. If a colliery happened to be drowned out. 
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or otherwise to be laid in, the owner of it has no right to look far 
snch a concessioner an owner has a larger basis than he can airail 
himself of, the excess ought to revert to the general body— or if a 
eollieiy ceases to be productive to its owner, or is worthless, surely, 
what may be left of its basis, is properly the trade's. Mr. Dunn, 
in his first article, proposes, in order, as he expresses it, ** to §et the 
machinery inte immediate working, to act an the late promtianal 
basis, with arrangements for a speedy adjustment of the whole,"* 
Mr. Dunn cannot but be aware of the very great difficulty attendant 
on getting the basis sheet settled on all former occasions ; and he 
must, I am sure, be sensible, that now, or whenever again another 
regulation is attempted, those difficulties will be very much increased ; 
that the elapsed interval of time will have rendered many alterations 
in the bases necessary; and, also, that a material change in the con- 
stitution of the undertaking will be requisite, to induce a renewal of 
the union. He cannot, I apprehend, have given the subject the 
benefit of his usually penetrating reflection, or he would have seen 
how dangerous might be the consequence of so hasty a proceeding 
as that advised by him, viz., the over-eagerly clutching at a measure 
wholly unsettled, that would afterwards have to encounter infinitely 
greater difficulty of adjustment, or possibly hazard a rupture^ I 
should be disposed to recommend an entirely different course^the 
avoidance of any hasty, crude, or half-arranged plan, as I would ahna 
misunderstanding and strife. Before the '' machinery*' had motion 
given to it, it would be expedient and wise, in my opinion, not only 
to have the scheme fully understood, but to have the agreement per- 
fected ; by which I mean, that every signature should be attached, 
and the securities lodged : and I would have a principle recognised 
in the agreement, for the settlement of the basis sheet, without the 
individual interference of any one, in his own case. In short, I 
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W€tild have a complete arrangement eift^cted o( Uie constitution and 
government of die regolalion, before 1 suSbred any motion to he 
given to the " machinery" of it, as the likeliest way of establishing a 
good J and a lasting understanding of the members of the coal trade. 

The third article comprehends a matter of course arrangement — 
foracommittee^clerks, £cc*jare indispensable; but the adjustment of 
the bases is anothetr aflair, and ought, aa I hare suggested, to be 
speciatly provided for, and upon which I shall have more to say. 

The fourth article, ivhich flxea the term of the agreement to be for 
not less than three years, is proper enough, so far ; but it should be 
continuous, except under special circumstances — on this I shall have 
occasion to speak further when I come to a scheme of my own* 

The sixth article proposes "ample securities" to be lodged with 
manager. This, also, is a thing of course ; but it is rather im- 

Ttant that their nature and extent should be understood, which } 
[sball further observe upon. 

The seventh article suggests penalties to insure a strict obserrance 
lof the rules — a matter of vital importance. 

After thus fireely commenting upon Mr, Dunn's project, I have 
to express a hopo, that he will not think I have treated it too un- 
!eremoniously ; hut I must be candid and tell him, fm'ther, that the 
rhole of bis plan appears to me to he somewhat dharacterifted by 
'liaste, and not to exhibit his accustomed skill and ability — that 
knowing, as I feel persuaded he could not fait to do, that a tlew 
principle — as to the general sscheme — must mark the next regula- 
I lion, I am not a little surprised that he was not prepared to o0er 
something more generally original* I like his proposition of a 
"general manager," and his suggestion of frequently assembling the 

Lpresentatives ; but not so ol^en as fortnightly, for the great dis- 
tances that many of them would have to travel, might cause it to 
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be sorioui»ly inconvenient; besides, it would be desirable to have 
those meetings well attended — monthly meetings might answer 

every purpose^ and, to insure a good muster, might be enforced 

by a fine. 

I shall now proceed to discuss, generally, the measure of regula- 
tion, and give my own views and opinions upon the subject 

The "Regulation" — ''Restriction" — or "Limitation of Vends" — 
as this Northern Association has been variously denominated, has 
given rise to more hostile feeling on the part of the public^ than the 
objects contemplated by it, or the measures adopted, really merited ; 
for, while the coal owners were actuated by motives of a strictly pro- 
tective nature, they were assailed on all hands (occasionally) with 
the charge of conspiracy, for the purpose of securing to themselves 
undue profits, by the exaction of unwarrantable prices, upon an 
article very commonly looked upon as one of the necessaries of 
life.* Had there been any truth in the charge, they would have 
merited the invectives and animadversions poured out upon them ^ 
but in verity there was not, neither was either cupidity or selfishness 
justly imputable to them. The said public were altogether wrong 
in their judgment, and neither rightly understood the matter, nor 
fairly appreciated the real purpose and tendency of a measure, the 
rather calculated to serve both the producer and consumer; in as 
much, as by the maintenance of a steady trade, removed alike from 
exuberance and depression, and preserving a medium of prices 
between the extremes of high and low, a healthful state of the 
markets might best be expected to be insured. 



* Among the many that have at different times, taken up this subject against the coal ownen, 
none probably have done so more virulently, or foolishly, than a Lord Mayor of London, a few 
years ago. He, in his thirst for popularity (as was imagined), launched out charges and male- 
dictions against them, the atrocity of which, was equalled only by their mendacity. Hie Btorm, 
nevertheless, passed away with his short-lived importance ; and his inflated prognostications, 
and boastful threatenings, sunk into the grave of hia mayoralty. 
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The coal trade of this district^ is thus far a peculiar one^ that its 
product — unlike the indurated and stone like hardness of the 
Staffordshire coal — is exceedingly friable^ and chemically liable to 
rapid reduction by exposure to atmospheric influence ; by which its 
yalue is materially lessened ; and being both a bulky, heavy, and, 
comparatively, a low priced article, it cannot be stored up like more 
prizable merchandize ; and must, therefore, be quitted, when once 
out of the mine, with but little delay, or a depreciation in its value 
necessarily follows. 

Thus it is, that the coal-owner is naturally anxious to get oflf his 
property, for he cannot keep it on hand without a sacrifice ; and 
furthermore, because he is obliged to carry on his workings. 
Hence arises that competition in sales, among a body of individuals, 
influenced by the same desires, which an open trade in coals, at 
these ports, has never failed to induce ; aggravated, further, by a 
cause, arising oat of the &ct, that there exists in the trade a power 
to supply half as many more coals as are wanted. As Mr. Taylor 
▼ery justly observes, it is proper that there should be an excess of 
the power of production over demand, because there are seasons of 
the year when, comparatively, few coals are called for; and again, 
others, when the call is beyond the average requirement ; at which 
latter periods, were not a superabundant means possessed of meet- 
mg the public want, great inconvenience would be experienced, and 
prices considerably enhanced. As concerns the public then, it is 
fortunate that a surplus power is possessed; but as regards the 
trade, it operates most prejudicially — the excess of power, however, 
is far beyond any need. 
. A certain degree of forbearance on all hands, might, unquestion- 
ably, be made to remedy the evil of competition ; but that the whole 
trade (nothing short of which would suffice) should spontaneously 
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act on this abstract principle of general good, is more than any one, 
at all acquainted with the nature of the business, could possibly 
look for. 

In brief, the urgency prompted by large outlays ; by expensive 
establishments; by heavy liabilities; by the necessity of selling; 
and the impossibility of lying by ; present a series of causes that 
lead impulsively to the rivalry adverted to— « rivalry, most fatal to 
the well-being of the whole body of proprietors, and which nothing, 
as yet, has ever been able to modify or palliate, but a regulation. All 
experience irrefragably shows that an open trade in coals has always 
been adverse to a derivation of profit ; and, it is to be hoped, sufficient 
reasons have been given to account for it. However the advocates of free 
trade may be opposed to an opinion of this nature, or to the admis- 
sion of any exception to their general views, this is a case, notwith- 
standing, which cannot be brought within the pale of their dogmas. 
In times of suffering, the coal owner is not able, by any species of 
retirement, or cessation from his business, to save himself for the 
time, like every other trader, for reasons, which, in addition to what 
has been already said, there is no difficulty in further expluning. 
Here are large capitals irrecoverably sunk; heavy and onerous 
liabilities not to be cast off, incurred and to be borne ; expensive 
establishments which must be kept up, to be supported ; all which 
must go on for weal or woe. The merchant can forego his dealings 
— the ship owner can lay up his vessels — and it is competent to the 
manufacturer to close his works, during a disastrous period of trade ; 
but the coal owner possesses no such power of temporary escape- 
ment from calamity — ^his mines and workings must be carried on 
although, perhaps, to a known loss, until better times come roimd. 

I believe a very erroneous impression has existed in the public 
mind with regard to the general profits of the coal trade. A few 
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colliaries — the comparative number of which has been small — have 
realised large gains ; others, have paid very fairly ; many very in- 
differently ; and no insignificant nmnber have been great losers. I 
am now of course speaking of what has been. Now, the case of the 
ooal trade is a very dififerent a£&ir. At this time (July, 1847), after 
a period of some twenty-six months of open trade, ruin has come 
i^n several concerns, and many others are doutbless in a tottering 
condition; while the first class collieries (those heretofore envi- 
dle and highly profitable undertakings) have experienced an 
eztnuyrdinary and, no doubt, a most inconvenient declension of 

. gain, suffering under a still greater fall of prices than even the 
in£arior coals. It has frequently been said, and is by many believed 
lo be a fact, that if the whole profit and loss of the coal drade could 
be brought into one general amount, that a balance would be shown 
of less than 5 per cent on capital. However this may be, certain it 
h, that idthough we have heard a great deal said about the gains 
ijf those (heretofore) fortunate parties of the first class, but little 
notice was taken of the losers: probably it may have been owing, 
in some degree, to the success of the former, that many have been 
4ieduced into the trade, and fated to the latter. 

From the state of collision in which the whole trade is now in- 
volved (although there is a considerable diversity of suffering) it 
ought almost induce the monstrous supposition, that the general 
purpose was to try how bad it was possible to make it. But too 
true, however, it is, that a reckless desire to get off quantity, seems 
to predominate over every other feeling. 

I am aware, that an ppinion is held, if not ev^ cherished — con- 
sonant with the old adage — that the evil mil effect its own cure, 
by forcing the weaker parties out, and their collieries to be laid in. 
Certainly, nothing appears more likely than that this, to some 

B 

■f 
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extent, may happen ; bat that any permanent benefit to the trade, 
wonld be likely to arise from such a cause, is a thing I altogether 
question; and the indulgence of any e3q)ectation of the kind is, 
in my opinion, as unwise, as it would probably be delusive. In the 
event of an occurrence of this description, and brighter prospects 
resulting (which might be the inmiediate consequence), they would, 
in all likelihood, be speedily followed by a resuscitation of those very 
collieries, under the hopeful circumstances of new capitalists with 
(possibly and not improbably) easier holdings ; presenting new com- 
petitors, more formidable than their predecessors, who would require 
to be made to feel, before they could be taught, that the trade will 
not go onprojitahly without a regulation* Many — very many ! — 
have had to learn this dear bought lesson, who turned a deaf ear to 
advice, until sad experience forced the knowedge upon them^ 

To remedy the consequences of an open trade, and to effect an 
arrangement of sales and prices, of a nature, calculated to yield a 
reasonable profit to the coal owner ; has always, I believe, been the 
truly honest purpose of the coal trade agreements : and assuredly, 
as far as my experience goes, it empowers me to bear testimony to 
the further intention of the parties, to give an abundant supply to 
the markets, and only to check that ruinous redundancy which the 
want of an agreement has invariably occasioned. 

A regulation, then, means a restriction of vends, so exercised, as 
to control them wholesomely, and obviate the passion for competi — 
tion. Sometimes, and for a considerable period together, it hAgB= 
answered the purpose intended, very well; but at others, it has^ 
failed to do so. The latter result characterised the late regulatior~<« 
agreement during the whole period of its existence ; but remarkabl 
so, for many of the last years of its nominal being ; proving ho 
great a folly men of sense can sometimes be guilty of. Insi^iul 
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allowing it to linger on Iq a worse than useless (in truths in a per- 
nicious and disgraceful) state of tolerance^ it ought to have been 
put an end to half-a-dozen years before it was. 

That the parties will eventually come together agsdn, I can have 
no doubt, believing, as I assuredly do, that to do themselves any 
good (if not in many cases to avoid ruin) they must unite in a 
regulation. That a very large proportion of the trade should enter- 
tain strong feelings of repugnance against certain others of their 
body, and find much difficulty in bringing themselves to a reunion 
with individuals who so shamefully violated their late engagements, to 
the injury of those who honorably kept them, it is easy to imagine ; 
but still it is to be hoped, that good sense will induce a right-minded 
disposition, and the dismissal of past recollections, for the sake of 
the future. 

: For the information of those who are not acquainted with the 
routine of the business, of a coal trade regulation, I shall enter into 
9ome elucidation of it ; fori hold it to be desirable for the coal owners 
themselves that publicity should be given to their doings, because, as 
there is really nothing that requires concealment, or of which they 
h&ve any occasion to be ashamed, the more fully their proceedings 
axe known, the more are they likely to stand justified in the minds of 
every body. Mystery and concealment are apt at all times to gender 
ifaspicion ; and as, here, there is no necessity for hiding what they do, 
firomthd whole world ; but more especially from the heretofore pre- 
'dnded portion of their own body ; the more open the whole of their 
transactions are rendered, and the less likely is distrust to show itself; 
but what is more important is, that those violations of engagements, 
• ot breaches of agreement, would, in such case, hardly be dared to 
be committed. Views, entirely difiering from these have generally 
prevailed -, and mischievously so, I am convinced ; but I hope, in 
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the coal trade, and a better &ith manifest itsdf among the member-^ 
of it, in their mutual engagements. 

The course of procedure has usually been, after the regolatioiK: 
deed had been executed, to agree upon a tariff of quantitieis 
(meaning an assumed annual sum of tons for each colliery, by whichs 
to adjust the periodical issues for the vends) and prices, made up andJ 
agreed to after, commonly, the expenditure of much time and labour. - 
This, once settled, rendered the preparatory arrangements complete. > 
The commmittee now gave out, to each colliery, the quantity allowed 
to be vended in the month (or fortnight, as the case might be) 
ensuing; the aggregate of which issues, was pretty well known, from 
experience, to be amply sufficient to satisfy the usual demand for 
the time. But in the event of its happening, from any extrar 
ordinary cause, that a larger quantity was likely to be wanted ; no 
time was lost in giving out an additional issue. I never remOTaber, 
however, that the markets were wanting in their needful stock of 
coals, owing to these proceedings of the coal owners. Adverse 
winds, or a temporary withdrawal of ships into other trades, might, 
and certainly did, occasionally, reduce their number, so as to pro- 
duce an effect on prices ; but the regulated vends, properly speak- 
ing, never, that I ever knew or heard of, caused any thing of the 
kind. If the fact be so, then am I entitled to assume, that the 
public have not had any ground of complaint against the coal owners, 
or their measures; for, so long as the markets are well served 
(and the fiict is that they have always been superabundantly sup- 
plied, except from the causes just referred to, which were foreign 
to any acts of the coal owners), prices will be properly and fairly 
regulated by natural influences — indeed, this must, and will, be 
the result, whatever proceedings may ^ on in the north. 
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Wliat has been latterly said^ will appear to have special reference 
to the London market ; but the coast markets have not been worse 
drcmnstanced, for the ''Turn Act" provides specially for good 
(indeed preferable) turns for the loading of ships not exceeding 6 
keels, a class common to the by-ports. It is a singular truth, and 
wdl worthy of being noted, that on occasions of great advances of 
prices in London, and the coast markets (which not unfirequently 
has happened, from severe weather, or want of ships), the collieries 
in no one known instance ever raised their prices. This, if any- 
thing was necessary to prove the &ct, at once establishes the reason- 
able views and fiedr intentions of the coal owners, and shows, that their 
regulation is nothing more than a protective measure. 

I shall now assiune, that time and circumstances have wrought 
such a salutary change in the minds of the coal owners, as to induce 
a belief that a general feeling is prevalent in favour of a renewed 
arrangement for a limitation of the vends ; and that those indivi- 
duals who have been accustomed to take an active part in the affairs 
of the trade, have made a movement in the business, and have reason 
to think that the general disposition has this tendency, and that, 
therefore, it is expedient to make the attempt to cany a regulation 
into execution. It is highly necessary, however, that this desire 
should exist, for I feel assured, unless it does, it will be in vain to 
endeavour to establish a strong and effective arrangement, anything 
short of which would only be productive of disappointment. 

The scheme I am about to propose, I submit with all deference 
to those friends and individuals of the trade who, from their long 
experience, are entitled to be considered the best judges of the 
measure. 

I have been guided by the conviction, that any future regulation, 
to be serviceable and lasting, must be founded on a new principle ; 
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the leading feature of its constitution being, that as little as possible 
should be left to the discretionalcontrol of any members of the trade, 
for, if I am not rery wrongly impressed, suspicion and jealousy have 
been mainly instrumental in causing ithe irregi^larities which have 
led to so mudi mischief; aided by a laxity of conduct on the 
part of the executive; than which, nothing could Jbe 'more calculated 
to cause, by progressive degrees, all the evils tha^i^rung n^ in the 
last unfortunate (miscalled) union. 

I quite concur in Mr Dunn's suggestion of the appointment of a 
general manager, but I would carry out the office much further than 
he seems to have thought of doing, I would invest the individual 
with extensive powers, and thus render a committee merely auxiliary 
to him. Of course he ought to be a person in .whom die trade could 
repose entire trust — ^possessed of a good knowledge of their affairs— 
of business habits-^qualified to exercise a sound jndgment — above 
all individual -bias, and untrammelled by any. trade connexion. 
Possessed of those attributes, and giving his whole > attention to the 
affiiirs of the trade, he ou^ to conduct them beneficially. He 
should be liberally remunerated— have the appointment insured for 
some certain term — and be allowed to appoint his secretary. 
Perhaps a person endowed with these requisites, and having the 
confidence of the whole trade, may not be veiy readily met with; 
but if he can, I would make him the 

CHAIRMAN AND GENERAL MANAGER, 

Who should preside at all meeting&^-*have a common and a casting 
vote — have the assistance of a secretaiy or clerk, with such sub- 
ordinates as circumstances should render needful-f-he chaiged with 
all office business— act as treasurer, an^^i||le to such further 
duties, and possessed of such additio ' eoiiiprised in 

the concluding article, headed. '' 



127 

THB COLLIERY REPRESENTATIVES^ 

Consistiiig of an individual nominated on behalf of each colliery, 
with ample powers to represent the same, would probably be the 
first step taken, after an assured understanding that all parties were 
assenting to the proposed measure. At the first meeting of this 
body — which would be called so soon as the list was made complete 
— ^it might be convenient to appoint 

A PROVISIONAL COMMITTEE 

Of five representatives, to be charged to draw out an agreement 
under the general instmctions of the meeting ; and to recommend a 
person to be the general manager. The second meeting of repre- 
sentatives should receive the draft of agreement, discuss, and finally 
settle the same : determine, if possible, the appointment of a general 
manager ; and choose the working 

COMMITTEE, 

Of 9 representatives (not more, as a large number is an evil)— 5 to 
be a quorum — 2 to go out at the end of every 3 months, by rotation ; 
and the retiring members to be reeligible. 

GENERAL MATTER. 

The agreement ought to be comprehensive, but well condensed. 
It should be for a certain term of three years, at the least, and be 
binding on the parties and their, assigns, &c. ; be continuous, after- 
wards, from year to year, unless, and until, si^ months notice shall 
have been previously given in writing, and signed by not fewer than 
three representatives, expressive of their desire that it should be 
terminated at the end of the then regulation year y which year should 
date fiK>m the day of the first issue for vends. The agreement to 
contain the following provisions. 
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1. The representatives to hold monthly meetings, at the Coal 

Trade Office, in Newcastle, and he liahle to a fine of ^ve 
shillings each for every non-attendance — travelling expenses 
to he allowed to snch of them whose residence shall exceed 
a distance of fifteen miles firom Newcastle. To fill up the 
vacancies in the committee. To hold special meetings on the 
summons of the manager. To receive reports finom the 
manager and committee, and decide thereon. ~^ 

2. The committee to meet fortnightly at the Coal Trade Office, at 

such hour as the manager, firom the amount of business to 
be brought before them, shall deem requisite — every altemiite 
meeting being on the day previous to the monthly meeting 
of the representatives — each member to be subject to a fine 
of five shillings for non-attendance, or for arriving more than 
a quarter after the hour fixed — to receive half-a-guinea each 
for every attendance, and such individuals as live more than 
15 miles fi*om Newcastie, to be paid their travelling expenses. 
To hold special meetings whenever summoned for that pur- 
pose by the manager. At the first meeting in every month 
the issues for the month to be determined, in the following 
manner: — The manager to receive from each individual of 
the committee present, his opinion of the quantity proper to 
be given out, and "shall then be entitled to decide, and 
draw the line which he may judge best adapted to the 
general interests of the trade" This suggestion is also 
borrowed firom Mr. Dunn, and is, I think, a very proper 
one. Should the quantity, so fixed upon, be deemed by the 
manager, in the course of the month, to be less than the 
markets appear likely to require- " • • ' -Ji^n^ in i^g ^g, 
cretion, issue to the trade *y- If the 
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expediency of such a proceeding shall he apparent ahout 
the time of the intermediate meeting of the committee^ he 
shall take their opinion upon it in like manner as at their 
previous meeting. The hooks and other accounts to he 
submitted hy the manager at each meeting— ^liability to fines 
for irregularities to he . submitted also, and decided upon. To 
make a report every month to the representatives of all 
matters and things which it may he desirable for them to 
know, saving only the needless occupation of their time by 
any unnecessary communications — all and every breach of 
the rules to be specially noticed. 

3. The manager, or his secretary, to be allowed to examine such 

Fitting Office Books as shall show the vends and prices, in 
order to clear up any dispute or question that may have 
arisen in respect thereof. 

4. Fitters to attend the committee or representatives when called 

upon for the purpose by the UAuager. 
6. Fines to be imposed on representatives for not duly making 
returns to the manager, or for making untrue ones. 

For exceeding the allowed issue beyond the completion of a 
ship's loading, which excess shall be deducted fiom the suc- 
ceeding month's vend. 

For not paying quarterly contributions when applied ^r« 

For a non -adherence to price, unless under the written per- 
mission of the committee or the manager. 

A heavy fine to be inflicted for a detenained breach of the 
agreement. 

For any excess of weight either by the waggon or in a ship's 
cargo. 
6. All fines to be paid on demand of the manager, or Uisecretary. 
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7. Security to be given by each representative^ or by an owner 

of the colliery; of the amount of one-twelfth of his basis, 
multiplied by the highest price of his coals ; as a guarantee, 
not only for the due payment of his fines, but for the ful- 
filment of his obligation generally to the trade; which 
amount shall be forfeited to the general fund in case of an 
abandonment of the agreement. The nature of the security 
to be such as can, without doubt or question, be enforced — 
a bond, or bond in judgment. Such obligation not to be 
used but under the order of a general meeting. The manager 
to receive the securities, and after sealing them up in the 
presence of the representatives, with his own seal and those of 
two representatives, he shall lodge them for safe custody with 
the Bankers ; and the packet may not be opened but at a 
meeting of representatives. 

8. The general bases sheet should be so constructed, as to repre- 

sent, as nearly as may be, the actual coastwise vend from 
the Rivers Tyne, Wear, Tees, and Blyth, and the ports of 
Hartlepool, Seaham, Hartley, and Warkworth, on an annual 
average export of the last three years. A return to be made, 
by each representative, of the coals vended coastwise by his 
colliery in each of the last three years, ending on the 3 1st of 
December preceding, such returns being checked by the 
Customs accounts. A sheet to be printed, with the average 
annual coastwise vend of all the collieries, and sent to each 
representative, who shall return the same, filled up against 
each colliery, with the amount of vend he may consider fair 
and reasonable as its year's vend, making the sum total of 
his views to correspond with the real annual average of the 
trade, as shown by the printp'^ «— nut sent him. A general 
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average of these latter returns to be made^ and upon them 
the manager to be entitled to exercise the following discre- 
tionary power^ VIZ., to increase any one or more of such 
quantities by a sum not exceeding 12^ per cent; or to 
reduce any one or more of them by a sum not exceeding 
7i per cent. The sheet thus made up^ whether in the 
aggregate sum, it exceeds, or is less than, the actual average 
yearly vend coastwise, of all the collieries, to be deemed the 
final settlement of the general bases sheet, and to be binding 
on the whole trade for one year ; at the expiration whereof — 
or at the end of any subsequent year (the year beginning 
and ending with the date of the first month's issues) — any 
one or more of the representatives to be at liberty to call for 
a revision of his, or their quantity, or quantities; making 
application to the manager, in writing, not less than three 
calendar months previously ; which application, or applica- 
tions, to be reported upon by the manager and committee, 
with their opinion to the representatives on the case or 
cases, one month, at least, prior to the end of such year ; 
and the representatives to decide on the application or appli- 
cations at their next following monthly meeting, which shall 
be binding on the party or parties 

9. Loadings of keels and spout waggons, to be inspected from 
time to time, and any excess of weight to be reported to the 
manager. 

10. Contributions, by a per centage on each basis, to be fixed by 
the representatives, quarterly, and forthwith collected. 
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CONCLUDING REMARKS. 

There may^ and most likely would, be other matter to add to the 
agreement, but all the material points, I think, are noticed. 

The provisions are very stringent, which could not be objected to 
by parties intending to act honorably (but the contrary), because 
such would be their best security for a faithful observance of the 
regulation by all parties. 

The mode laid down for settling the bases sheet, has been the result 
of much reflection, and I trust will not be too hastily condemned. 
I am of opinion that no satisfactory course of determining the annual 
quantities, can be pursued, if the whole is to be adjusted by treaty ; 
and I consider it to be importantly necessary, that a principle should 
be acted upon by which the question shall be entirely removed from 
the control of interested individuals. 

The securities given for the maintenance of good faith, and an 
honorable adherence to engagements, — a breach of which might very 
injuriously affect a large community — ought to be such as might be 
enforced, if possible, without the necessity of having recourse to a 
legal tribunal ; and the amount, in order to effect this, should not be 
less thai^ a twelfth part (one month's average vend) of the basis, in 
order to impose a due restraint on the trade. 

I think it will be apparent that the leading purposes of this scheme 
are, first the establishment of an agreement that will not be likely to 
be broken through, or infringed ; and next, that a principal is pro- 
posed for determining the basis, which will take the business, in a^ 
great measure, out of the hands of individual coal owner? - 
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that reserve and secresy are discarded^ and a popular feeling and 
influence shared among the whole hody. 

There are many important topics connected with the suhject of a 
regulation of vends^ which I have not deemed it necessary to speak 
upon^ hecause they have heen already discussed by Mr. Dunn in his 
''Historical Account," and by Mr. Taylor in his "Observations." 
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